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WD 2004/ 067563 PCT/ NL2004/ 000060 PEPTI DE | NHI Bl TORS
OF TOXINS DERI VED FROM LL-37 FI ELD OF THE | NVENTI ON

wab@4iosnsent i on rel ates to conmpounds whi ch haveP@f/NLRI08/4900060

for toxins and especially for fungal and bacteri al
toxi ns such as |ipopol ysaccharide (LPS) 5 or

i poteichoic acid (LTA), and which can inhibit or
neutralize such toxins. In addition, the present
invention relates to nmethods for the preparation of
such conpounds, their therapeutic and diagnostic use,
conposi t i orREPESMH IMEIHFORALF EBFHPEURBRIVEF R £L-37
mat eri al encoding them and methods for their

adm ni strati on. @ﬂﬁ%g‘l?l ]ﬁjf]fﬁ*}ﬁl | ON Moder n
phar macot her apy hasﬁ een extrene ucceS;\I]:rul in

fighting mcrobial, and especi al I y bacterial,
i nfections, which used to be one of the 15 ri
causes &fheplmefﬁatl@ne"elféa% ko gemppunpe Whlébl]f@véfafflnétﬂ fgg toxins

ciorrepa i 16 Sapeastd Bactsr oy Y e SRS haride @LPS)

o‘??ﬁto%ﬁhb&sacl?@‘(ﬁﬂ') | SEDwWRaR H§ﬁ iFhidih6r sib8AAYizk REEBA6LIns. In

acterial resistance. In fact, over the past 25
addation, et pilwisont invemsiont mhakes-to emp‘émdal thy themmp 4113@1011 of such

resmtancetogbroad ra}ug.of antibiotic ca nds th
cpap ounese bheiy theranguic a ]a)gngggp )}lsgpgepgg& ns comprlsmg e

AR iR YA E e bl cqGAR Rl 08 BUR RRRNC

Aginisebfieat ed by common resistance nechani sns, are
t he conpounds whi ch use appears to select for
mul tidrug-resistant nutants. Based on this

25 more rost i oG RERINTT B TR ISV TR oo T

agriculture and in human ned|C|ne For instance,
m nor infections - especially those which are not even
t ypi cal IModettsphaiwyatmbemapyahas beén axtnehneely@rmcﬂssm i fighting

ssicgabial f%@iéﬁ%@ﬁ%?@?@é@?ﬂ ot dums, savieh e Shdr s the
p\é\gge Q0408 E? Sgeergégﬂglife%@ﬁ L9952 mﬁicﬁ? IFRRE 'Hértecen'tﬁryL More

ssary novel conpounds for treating
reaEhRy) Eéwever, growing concerns over the wide-spread use of highly

effective antibiotics have arisen because of the steady increase of bacterial
resistance. In fact, over the past 25 years, antibiotic resistance - especially
multiple resistance to a broad range of antibiotic compounds - has increased in
virtually every species of bacteria examined. It is presently believed that the
antibacterial agents of the most advanced type, which are unaffected by
common resistance mechanisms, are the compounds which use appears to
select for multidrug-resistant mutants.

Based on this development, experts recommend to use antibiotics far
more restrictively than in the past, both in agriculture and in human
medicine. For instance, minor infections - especially those which are not even
typically caused by bacteria, such as the common cold - should not be treated

with antibiotics, which should rather be reserved for more serious conditions.
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infections with conpletely different types of
phar macol ogi cal activity, preferably with sone

W@eau»s1sy3 whi ch is i ndependent from bacterial PCT/NL2004/000060

resistance to comon antibiotics. 5 One of the

conditions in which the w despyead use of antibiotics

has been discussed controversially is otitis nedia,

either inits acute formor inits <chronic state. It
AEHLER 1P 08, MRyl B LT Byl Bustora
iafetpat evith edmpletdie diffa@sat Cepaf offghtnadologding]l attikedty

ear without the synptons of an acute infection, has .
nraterabbewithosame gativial whichfis éndenpndent deapm daceerial resistance to
antibiotig.therapy for early acute otitis nedia

%) ?1%ﬁ%ﬁé%'%ng that the antibiotics thensel ves play

a part iOnd®Ethd sddBifibndin which Y@ a58088re8d usd 6F aAftbiotics has
1982). It is believed that antibiotics |ike o
heeni dis¢udsad icantroversially tis otibie rdedial epfimenin ofs awgealform or in its

QGBI S5 T LeR RO Tothtthe i eabEr 6f Datiogfs Wishygtitis media
v}éh%ﬂd%%cﬁ gd)gfﬁ)ﬂ 9@l 4 tg?e SEPRtis _cﬁéra@t@ﬁi&%d bﬁ%@;{lﬁgﬁnee of fluid

Anot her advant age antibiotic therapy 1s
inthelmtidde iear arichdit thedsynipptonihefl an tioutenmfactdorsthdd increased

b SR SRR St B g ST i
SABREE{ B0yl S B 8T D6 9546 O

(Wier &QI79dRir§ Ao SIope PIB.7BIESE: a08LE It i/belidtdiEthat antibiotics like
neutralize their toxins and all ow the natural host

reatieilidr intestivanvishghe developnuintiaidoegdrivudune resgonses, such as
i n tion I, .The of Endofoxin .in.th
wiihiibgenadhelion offitet [Elaa hevpid g (Hsivie #f gl Ann. Otol
TR Sl A998 25 15190 0%07AE el o
dutplaibtie dhersquysal thiat the baoterisfarakiled; blu¢ thelrngxins are still
m crobi al toxins, such as fungal toxins and

Pé&ci ally bacterial toxins, involved in a nunber of

i oot G haS RS it 38 0Lt forl! URL Dt cther

endot oxi ns, i pop’ acchari

doRdithd¥es ﬁ‘e%hﬂtiﬂ@|ﬂ'or@fba@feﬁalrtﬁ%hi§‘d§il’ﬁ6_§ﬁi6ﬁj ®.may be advantageous
consi sting of a polysaccharide 30 conjugated wth a

thoi ugiel opipringls whiah emhet kill thepindenaorgmaisols atngemmes thramselves,
bVI\R r%t%géll gg&?x‘%ﬁzg éll}'l %}%%%/ a?r%) gﬁgw t%e natural host defense
mechanisms to control the spread of the infection (Nell, The Role of Endotoxin
in the Pathogenesis of Otitis Media With Effusion, PhD Thesis, Leiden, 1999).
At the same time, this strategy would support the rapid restoration of
impaired mucosal functions.

A major role among microbial toxins, such as fungal toxins and
especially bacterial toxins, involved in a number of infectious conditions such
as otitis is played by endotoxins, a group of lipopolysaccharides (LPS) found in
the cell wall of gram-negative bacteria, consisting of a polysaccharide

conjugated with a highly toxic lipid moiety, lipid A. One of the recent
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t herapeutic approaches to treat OVE is to adm ni ster
conpounds that neutralize endotoxin, or LPS (Nell,

WO biod/0y7563/ar i ous conpounds capabl e of neutral i BETIYL2004/000060
endotoxin, or LPS, are presently known. For instance,
several anti-endotoxin anti bo%ses have been 5
devel oped, such as HA- 1A and a human and a nur al
nonocl onal |1 gM anti body, respectively. These

i b hav t
B T RSB AL UM s R S KhRlonlaR B3

hReklideZéredttekirgor IHS (NSRWHENY! . J. Med. 324,
429-436, 1991). However, their activity and

speci f i N&mu&cmmmutﬂr eapahie af ngﬂﬁf@ﬂl@mg endotexyn,Har LPS, are

rou sub nces, active nst _endot.oxi
8?‘? BT R Rr OGN 57 SO LT HO B fsities have been
(ﬁ{euaéua%g@ﬁ@ 1A 5¥d B ERGInAG ad 8trBtiRal(BBhbelonal IgM
i 5 stored in the azurophilic granul es of

alﬂ:nhddyp hedpectiychz Thrse Satthodoeschawd beenl shewnitonmprdve survival

RO AR RIS I SOBTCOAUIRE CABLEINEyP Ul s SR ehackoiegler ef
AN RS Jb%(fiedl%ﬁ 399144y Bigb$). (ﬁm!s%b%xs tﬁéﬁt L ty and

CEél'lI's” per ncreasi ng the pernea

s@@bﬂ’fmﬂiﬁﬁ‘@bﬁﬁh@l@re(Bﬁhsaﬁsﬂandﬂgd a pot ent , nat ur al
antibiotic, induced by the presence of LPS_and, sone
ot her t Angtbes grom s whs tanest agibter 889185t pRERfoXIR ﬁ\#@rwed

ot o i emoraanatany rimed bARRE A e} doreasing
ﬂ{%@éﬁag Eswht%ﬁ 1§%v&real 1nrt?i%0i§ﬁir6§h‘ﬂlcpéﬁtzﬁlé§oﬂﬁéﬁﬁiﬁﬁhﬂs
from BPI have al so been devel oped, such as rBPI 23

Gﬁzhaneﬁaaltoxo @QQS)IMIMQMH@&MW;@%L A754- 4”9@5)],992) BPI,
W\‘/fﬁ | argel y represent the N-te m na rti.ons oé
1ﬁ|§‘| %‘,g(m_éy g protgin, net 9 peu 1zes free en otoxms but

S Rop ST Rl DPEL K Bl A80 480 RARAURAS of thei
dﬂ@ef\nmiﬁﬁﬂelfb% BPI idnddesl a bamﬂtynatufaatamtﬁhoﬁe,rmdmmld by the
with antl m crobial activity are, the cathelicidins,

Ireaene Ip%%tamde@nm peherdaigsprs wéudmgofrlgm%newmafactm

R S 8P REBERS 3 ARl i) ARG ot
@@Eéélﬁﬁxg t%@ﬁﬁﬂfhnﬁfﬁ?oxﬁﬁﬂééxdﬁ%cﬁpwg@"sel ns.

thelicidins "are cationic and conprise a highly

conser vé&dveignacombipmmicerdeihsplegivesgirom BRDhave also been

(ﬁ}%%ilo/p% 7ggc ESCHSNIZO Lgh%ogtoa 0 19@3) and rBPIz; (Horwitz et al., 1996),

which largely represent the N-terminal portions of BPI with molecular weights
of 23 and 21 kDa, respectively. The use of BPI and BPI-derived compounds in
the treatment of OME has, e.g., been described in WO-A-00/71149.

Another family of natural compounds with antimicrobial activity are
the cathelicidins, a class of peptides produced by respiratory epithelial cells,
alveolar macrophages, and other tissues. In their native forms, these
compounds are linear, a-helical, cystein-free peptides or proteins. Cathelicidins

are cationic and comprise a highly conserved signal sequence and pro-region,
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cat helin. However, their C-term nal domain encoding

the mature peptide shows substantial heterogeneity.
wab@4/ep63 des may have 12 to 80 anmino acids. HFOENDRBY/000060

prom nent human cathelicidin is an 18 kDa cationic

antim crobial protein, CAP18. The 37 C-term nal am no

acids of CAP18, i.e. 5 pepti &e LL-37, represent a

domai n responsi ble for the high affinity and

ut . aI c [ .
g2 5 PR (e ek Bl Bl AL e
shéwWs %ﬁb@ﬁhrﬁ@ﬂthéi@ﬁ)g‘éﬁéitye@hé fp@ﬁ&tﬁé@lﬁaﬁ haké-12%0 S$hamino acids.
been devel oped and tested, such as those disclased by

Savva ( Sdha mostaprominept bu}na@@mmm@g tedinb i e cagionic

REEb Yo beatein AP LS R Fan TEBRT A A anohCas, e

pﬁéﬁde Thy @Wh%preéﬁflteé @.Bﬁfmh&e%ﬂﬂé 8P tBé bigh afhity and
gaoka | sao “et . Cinical and D agnostic

nkaborating yaapamtgn ﬁirdgES ¢Saop 200 Antgm;rg eabr/Chemother. 42:12,

6} ?@MM SoyordgE At o PP HE R ATHE o P37
b e s A e

ae et fdcus on a

1Md®@ut@ﬁaa1@@ﬁi&nﬁﬁ{ﬂ yiedl. pBiophlys. J W@Iﬁ%ﬁeﬁ)éﬁﬁg rﬂ(](ﬂée,sand in
derived fromLL-37 in which the native mEéDoac:l

52 fagenieNos 60402 v aad itsdauronsasi cumjernseh Edeped 999 312.

h id
r e hendati bt reRIROR el SR G lely PrvERb PTG in
dlﬁh@&l é(ﬁél Dﬁgﬁéémdoﬁ%dﬁ%érﬂ]ﬁnﬁrﬂ@y @&5;\(200@9’121932 and an

such | ead candi dates for therapeutical
acr:tmimomfri&lm]ian elselv &n Fhfecdancnsl ImFurgty $6 (5}1@399(8%1&6)} ¢863.

o By REAde 8 el FBBOEE TP pieicp L Ly 37 and the 18-
SERA R{‘ﬂ’vﬁz L6 B &reRdg e\kh%fee&l?s%_ﬁ%% B OF ¥ BRSI A&mber of

and here Of e nor e accessi they are

AR dd9ved patBlitat € and deliver, as protel ns are
of ten unstabl e and not bi oavai l abI e after

non- par druacatedapratidestdertveshiromdlbeda i giels the native

PCT/ NL2004/ 0000605 OBJFCTS, OF TH NT
R OBF DT eRe AR BT Br A i UG it pBlising the
anvirda8ld sequence KEFKRIVQRIKDFLRNLV are hence described in the

prior art.

In general, relatively small peptides are preferred over proteins such
as CAP18 as lead candidates for therapeutical compounds for several reasons.
Firstly, they can more easily be optimized, adapted, and modified to conserve
or augment their desired activity and specificity. Secondly, they are easier to
obtain or synthesize, and therefore more accessible. Thirdly, they are easier to
formulate and deliver, as proteins are often unstable and not bioavailable after

non-parenteral administration.
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pepti des and peptidi c conpounds which have LPS- and
LTA-neutralizing 5 activity and nay serve as

w@b@niersenit i cal agents or | eads for the devel oporENL200¢/H00060

novel pharmaceutical agents for treating bacterially

I nduced di seases and conditiqgns, such as otitis.
Further, there is a continuin% need for such conpounds
having no or little undesirable inflammtory
activity, such as stimnulation of cytokine 10
production, T-cell proliferation, activation of

extracel lul ar si gOBFHESIH TIKE TAPEENIERS . or
chenot axi s of neutrophils, all of which are part of

the acDespity thpetfortsmmnathet prdoparis dhetejiskanvesd for further

CAP18-der.i ved. pepti des. .One .of ,t he LN objects of the

PFRVBRE PO REDHEE BrBpoRRdRSuuh Hash T a1 b e tibne
ANl Lald ' b f e gT0\aY

SH5 0, 0, L hB RB BOREALL a0 LG g mens

of uohelashdrimpa@altidaghnts e $re(thiiSpactedidliypmideice diseases and
acid (LTA), but which at the sane tine have reduced

CPlﬁ‘ﬁtWaﬁ‘é‘Pl}'aﬁ@ﬁtiﬁi-ty. It is a further object to adapt

t he kno t] ni_no i d.. [ :

e oM AL VBB BBy R YRk havine no o
1i#fle fifldsdlabla in fPmetatbih htivitpNsddhngd siaftalhtion of cytokine

nmai nt ai ned i n about the sane order of nmgnitude or

peqductionpBeeld prohifeiration, adtévagioreof ¢xtwacdltuler signaliglaged
the p Ldes is optimzed. O her objects. are to
KRR BTG RB GLePURa P AP i SLtavis e Tt gt the
R o R P AR D 18 Bl poptides.
pr esent Oneveihtheanaim bbjebecafthedheention is thprddde sovbl

the follow ng descrjption. WO 2004/ 067563 _ ... . .
cweppmeéemhlggd@ey@ afgngyrRieerratigatiopeanrbiify) far gnicrobial
o8, o0 RERbi B RE RSN AR RO i

(LPBYhadaiyteicheichadid TATA), Ther wAmoantte sdmatinpeRivedieduced
in their chemcal nature and conprise an amno acid
is@emenaiorXiakEFKIRI VX3RI KX4FLRX5LVX6 ( her ei n- bel ow,

oS0 ! L EEReER B o BLD PEC) SSSUTCELsccd cquenc

derived from LIL-37 (and CAP-18) in such a way that the affinity and
neutralization or inhibition functions is maintained in about the same order of
magnitude or even improved, while at the same time the stability of the
peptides is optimized.

Other objects are to provide methods for preparing such compounds,
as well as therapeutic and diagnostic methods and compositions.

These and other objects of the present invention will become clear on

the basis of the following description.
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sequence, X2 is Kor E, X3 is Qor E, X4is Dor R X5

is Nor E, and X6 represents the Ctermnal part;
wob@tesTsedne or nore of the am no acids of thePCDNe20®000060

sequence may be derivatized; wherein the N-termnal

part is acetylated and/or thg Ctermnal part is

am dated and/or the am no acid sequence differs from

the native am no acid sequence Xi KEFKRI VQRI KDFLRNLV

X6. In a second aspe M‘]% rﬂ@Nnet hods

for the preparation@'g)1:M suc coﬁ'gltc‘)]gn E\é met hods

i nclude the chem cal and 15 enzymatic |igation of

am no aci ds nononers or oligoners to assenble the

conpounhz a finséspeeto the\presgat ineniign pravides pmpgupds with

Bty N RE R ISP 8P e PR 4 PET bl fompounas
abd BephiflcEnCt e é’héﬁﬂ:léf REEGre AndBSMPFideQin hitino acid sequence
preparati on of nmpound according to any one of the

&K&HMV&@IM4W@NKaﬂmmmbﬁbm Glswrefanred toaad ¢nge

am no.,acl

o gtal SRt o vEeh SireBu ity atﬁﬁﬁ%ﬁﬂ%ﬂl bt of the

s@ﬁ&%ﬂé@gxg llé KOG EO %.’"q ég?]f‘_', &S 1@9@ Rdid § éﬁc}i s represents

or at qce to a unctlona [ ze
tb@l(] ternfihad part,; I‘Wlaexfelﬂ bheor asqpeatf the Iwnlmwamdas ofithe core
relates to the use of the 25 con&c_)unds of th

secmwme: rta:fob@r %#E%fé@qdn @flmxa%nrﬂt%f fearging} parta@r%?@w]éted and/or
i
tﬁ? Qg H%%T%gn 1S3 ﬁn e Wl ?c?J t%fe 11]'1(;1 Scﬁ s%%glgﬁt‘ec’ differs from

reatne I Seases

tE& Mdkive Al RS SAAI ol 8enod XD KEFKREVQRIKOFURNLVIXE
presence of bacterial toxins, especially LPS and LTA

Th fes,e t bxiansecong aapefﬁcthe memtgnmpm’ﬂl@%eme\th@dﬁ fons'éche
D SR AR e it el Be b s ety ad
g&g me RIS B akifio !QQd% Qﬁéﬂ&ﬁéﬁaﬁ& BG4 20R44 Q00089Q the

resent 1 nvention nmay be used in vivo or In vitro.
coinpoomdeuThen Ialmmmhﬂiet thensxpresyipn iof nmgldié acﬂmqqmelmdss

of the invention w| cially al so contain ofe
cREPENGHALTRERAY nclu}#.celr & USiBE G Vester [rdRpssiogag the host
c@%g kmﬂ? ? kRS B&dh%gugﬁggsm In%ﬂl@d ?&eﬁief %I%pag%gn%ff a

m ni S suc parenteral 1 njec

cbﬁﬁé&hﬁ%ecbﬁiﬁ@%'@@%n@ﬁ’ﬂh@ﬂ%wgﬁm @8ihs a$herein amino acid
instillation, irrigation, injection, or i nfusion; but

natbrwnem ainritel cid ohgowess, orngese- arligrasers aframino acid

ana (g]gsurgéco%sn%metms are assembled by chemical or enzymatic ligation, which
is performed in a liquid phase and/or at the interface to a functionalized solid
phase.

In a further aspect, the invention relates to the use of the
compounds of the invention for preparing pharmaceutical or diagnostic
compositions which are suitable for the diagnosis, prevention, and/or
treatment of diseases and conditions associated with, or resulting from, the
presence of bacterial toxins, especially LPS and LTA. These toxins may affect

an organism even when the infective bacteria themselves are no longer present

in the organism. Diagnostic compositions comprising the compounds of the
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adm ni stration, or any other appropriate route. The

conpositions may further contain drug targeting
wag@aners6dbi oavai l abi l ity enhancenment agents, OPCHEEL200&000060

i ngredi ents other than conpounds of the invention, and

provide for imediate 10 or gndlfied rel ease. In a

further aspect, the invention‘relates to a nucleic

aci d sequence encoding a peptide conprising the am no

p?&é.e%t ?% | S&Em@%%m B@%%%%?&XP%@‘E?&WI l:oc’mﬁositions
cpiRing b colBpoXddantithdirmeatioatwil typiealpaisot (tdmaiﬁ one or

Q D.,and N, 15 respectively. Further aspects of th
mmmhaurmaoammabeaxgamfa@dm eaeinipBty @msd Wild be adapted to be

“%%‘S}"Z L Sppcif® gvﬁlv]?%jr{]fj %5551% %%P}&%S%%%ﬁgeral injection or

IHRIERA 'Mj&)r@élohaﬁa ?ﬁ@@;’iﬁn 'é@ﬂéﬁ@s‘ PR tiAGS oRe PérigH t§on, injection, or
compounds Wi th inity to |ipopolysaccharides (LPS)

imfushanp b iadswfor 1ah|abat¢QIE Ayal m;;tmnonpmlsg trhasmorcesal
no aci.d sequencveh X1KEFX2RI VX3RI LRX5LVX6 furth
ﬂaﬁ%inéﬁ CRAGEN. QR 0% BHhed ARPEOREIRES FRHE r‘i‘m&?os&‘i’@ns may further

SRS kB, BRI O, o
M@L@d&bﬂts obRethawcempbuhdie ofthermvasitis, ahd h@vidy for inmediate
sequence may be derivatized, wherein the N-term nal
opapedifigd aeleegeat ed and/ or the C-terninal part is
am dat e?\]] gntdélﬁﬂ%%'t ebsg)c dﬁg%rgté&? &S S afrfu%ﬁéc acf’d%equence

t he nat
LRI,
B I booact ristie thifnaiad adtaisdutionce 1 the
IéEEXleIVDﬁ3RII§XrELRKeLVemréwﬁz B K arHe, XNit QrariliaXsis D or R,

ar | at follo nmeani n
SRt oF i B Beaht SpoXp i a o8y L AELPERoRq e R Q, D and N,
rggg& X¥lJ ¢ acid to obtain an am de |inked stab| l'izing

prot cting group. It is, for instance, possible to

r eact t ertleqat agrechs of thie ihwshtioacyidl be sebfcatiniatheodatdiled
stabilized peptide; wth acetic acid to obtain an
desemytion belase ead Bdbei appending pléimshe pepti de can be
reacted wth propionic acid and other organic acids

having up to 6 carbon atons and even up to 10

DETAILED DESCRIPTION OF THE INVENTION

The compounds of the present invention are peptidic compounds
with affinity to lipopolysaccharides (LPS) or lipoteichoic acid (LTA). They
comprise the core amino acid sequence X1KEFX2RIVX3RIKX4FLRX51.VXs,
wherein X; represents the N-terminal part of the sequence, X2 1s K or E, X3 is
Qor E, Xsis Dor R, X5 is N or E, X represents the C-terminal part; and
wherein one or more of the amino acids of the core sequence may be
derivatized, wherein the N-terminal part is acetylated and/or the C-terminal
part is amidated and/or the amino acid sequence differs from the native amino

acid sequence X;iKEFKRIVQRIKDFLRNLVXe.
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carbon atons in the carbohydrate part R In these
organi c acids the carbohydrate group is R having up

WO 2002067563 bon at ons, may be straight, or 10 brBCOI/Ne2N04/000060

or cyclic and/or may contain one or nore
unsaturations. Moreover, the gf\l kyl chain can be
substituted with e.g. hydroxyl, hal ogen, am no,
mer capt o and sul phur oxi de groups. Hence, at the

R

Naebokydliparaes deetiyhtedthaie ¢he fellowingomeeniay. ITiedNetetrminal
with a sul phonic acid to. 15 obtajn the correspondi n(? )
rart ivperteeied hnreagsion githen cagboplic Rordimebiain garamide linked

t he..group. -S02- R nma r.esgnt. ter wely, .
A% B pEes R R ﬂ-‘gﬁs@‘ igr |1%?ﬁ%‘|€ﬁgaﬁ($sém§|téf bPfthe peptide
wiRhtfiatic akid feotiaie afonak] pedtilized fEFERASIANthQicetic acid to obtain

tertiary amne group -N(R)1 or NN\(R)2 nay be present

arhacatiyhprasactiedmpapdide. Fairsher thenpentidgycar e raaghed with propionic
further enbodi nent t "acetyl atjon", enconpasses
gaidh @A BB PTEAREC G RAYIRE (TP (46 FERGLARNLS BRd Zyen up to 10
[ 3 [

S N E G R N e
casboleydmed griwgs & Ratzoneg ubitodld garbbheatbiatse mmynbe stamight, or
be protected by an acid stable blocking 25 graup,

hegragugyelis a@@fﬁﬁéﬁﬁywarw Qi PIOEAGE R I A fRGLons. Moreover,

SRS iyl Vi B ERUAH,

OWn i Ng groups are

hérdapté BadnRaphiehfle bheupLHanceyaetled N-tdieniaal pamm tid
fjgart is amdated" the follow n%gl s noted. The term )
Heivilzg gontp earmbe prasant: HE(Q)R!. Adprmativedy, ipsipadseimeaction with

S By Sl PSR BB B, S0 i o
EFAEp A g, et HD € bl s
the groapcid@;-Roney betmgstiie Alvérnativelye thegaod peitms atsoch
e RSl b SR TS L 85
A Ot A
daRheR ha@ Rhh aveve eesdiagnd to

In yet a further embodiment the "acetylation" encompasses reaction
of the peptide with an isocyanate or an isothiocyanate in which case a urea or
thiourea is created: R-N-C(0)- or R-N-C(S)- respectively, R being as defined
hereinabove.

Finally, the N-terminus can be protected by an acid stable blocking
group, which group is conventionally introduced during peptide synthesis, but
will now not be removed. Well-known blocking groups are the Fmoc and Z-
group.

As to the meaning of the terms "wherein the C-terminal part is
amidated" the following is noted. The term "amidation" means that the —-OH

naturally present as the C-terminus is replaced by the group —X, wherein X is
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have an optim zed stability conpared to the native
am no acid sequence excluded fromclaim11. Peptidic
W@ poerses are peptides, such as oligo- or PCT/NL2004/000060
pol ypepti des, 10 proteins, or substances derived from
pepti des. Beyond peptides thegsel ves, peptidic
compounds al so enconpass anal 6gues of pepti des,
peptl de derivatives, nodified peptides, and peptide
G RUNGELES F%?%d@g& Yot HAYF R @vheqemnlstmeﬁned
Fige am sequéncés. Kbre precisely,
hpeinallese 8f €he 6@D Ithbeﬁts i@gb’dm rhhgtbeax eyclmrmmﬂadyftogm)her with
two _or nore am no acids by 15 conbi nation of the a

the Nrgrep tmwhach thesi ave aiteckek Koxyn R EOBp VERRIEHR is as
oL AR RRRLE B €2k R 2 MR QPR e

b%Eéﬁ@etﬁHe%e\Ma%'the%1FHéé%(§ﬁhBﬂ1t§ypl cally, peptides are
conposed of nat ural occurring (L-)a-am no acids,_ in

particu ﬂ‘ahe rpddia eomband@ of )¢ presgntiineertipy have F\iyeen found to

HayBiie pettieg DRIty iR e TR GRit AR siience
o261 eﬁquinclﬂmﬁ glycine (dy or G, histidine (Hs
or

, 1sol eu0|ne (I'le or 1), leucine (Leu or L),

lysine Pleysidix coﬂ@)oumﬁiﬁ hr@pemdédvsuchrasmhgo or polypeptides,
phenyl al ani ne (Phe, or prol i née ser

DrSkeinS OTSU stm@@rdeﬁéfeéﬁﬁﬁmovept} est %?QIPB m&nt@?ﬁ&kgmselves,

oAb DA e g i R v,

n@@cﬁ&i‘e@l';ﬁelptfaébeﬁﬂﬂ P8ptifle ¥Bhjudaes. (P tiHIRoRPLudEh BRdn
especi al the same affinity to nmicrobial and

ceBpRQN ahaiythay tvaepEse aimineicikseqnencast, Moue presisely, peptides are

necessari | for instance,
ol et T itisRldrom Hird Gumolt afB G ackG; by
P . /
A BELhE SmiD o6 o B et b R Btk ol amothor
(Mertiaen Webstor Viddicn] ictmnbsy i200 éht&pephﬂmrmtmpmahd in contrast,
groups which are, generally nat rally
n@@za wéeram mea@ﬁwtwpﬁ’érq Wi 1§I353610 w “Er icall ,peptldes are

g)gt?)sag é)% %amr% e ﬁ%"’tt,g%cd l?l% d%ﬁ%l n#)hﬂ?c ar alanine (Ala

ot )L 4 PEIneSe (AMgeélhﬁg 4ébg§§glml (A@nlmra%pa@m hald ¢Asp or D),
occurring or not For i nstance, phosphoryl at ed,

cyatdine §Crslonn?, girutbamme é(ﬁhdom@b,t glabamic acid (Glu or E), glycine (Gly

or G), histidine (His or H), isoleucine (Ile or I), leucine (Leu or Ly, lysine (Lys or

K), methionine (Met or M), phenylalanine (Phe or F), proline (Pro or P), serine
(Ser or S), threonine (Thr or T), tryptophan (Trp or W), tyrosine (Tyr or Y), and
valine (Val or V).

Analogues or functional equivalents of peptides are peptidic
molecules, comprising the same activity and especially the same affinity to
microbial and especially to bacterial toxins in kind, but not necessarily in
amount, and may, for instance, be modified peptides, peptoids, peptide

analogues or peptidomimetics.
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gl ycoproteins, and |ipoproteins are frequently found
in nature, while peptides nodified with polyethyl ene

w@hkooaob7563 e exanpl es of chemically nodified pepCT/NE3004/000060

that have been designed to alter sone, but not all of
t he peptides' properties. 10 ptoi ds, |ike peptides,
are al so peptidic conpounds. ey are also typically
am des of two or nore am no acids. However, they are

f . |
1 equenA s BoR pefl B LR dOERIBA Rt by e
18 f16Abh BT SHPStRRNESEr Fundivia0 rgr@aﬁﬂhdlﬂcl@@r@,sgeneraﬂy, not

Peptidom netics, in their broadest scope, are
pmenqntunmmnaﬂm ogeurringsamine heids. Thaderoralso sndydes pempounds

w00k arh ohbga b1 dcrbBifu S febhBen R RO rogf B

Cﬁ&%l S1 dalfe Q\}hethé’leﬂiés@%bﬁ%ﬁléésar%eﬂéftﬁréﬁy occurring or not.
stituted fof native peptides in the interaction

Emhhsﬁaemeppho@}mmﬁlaéa&,ymdﬁ)r(am amedaotingkdted peptides,
Bi ot echnol og Ed. D.. J.

b eREPi#inS, N BBen REInE e 'fmw “1}3@ gl F%uge Wh4le peptides
ng&dﬁ%&%glgﬁgj% n;%e‘%ﬁﬁlen% é#@oésargfexﬁ 15&*8 H@ﬁﬁ&ﬁl o 1ﬁed peptides

oun bond f'sos eres I NSt ea

tRat ﬁﬁv@ peés debizindd, to Plter B3 hnel ARk . ncﬁufboﬂﬂféq)@tlddsépropertles

invention also include salts of peptides or
funct | oﬁ?@pt@dag lke peptidess geh adeo peplidigcomnamdsy They are also
acce eﬂt abl

HRREg T O eR o Gire SRR DI pedBpFodiey oy AR 6 fently not
YR (%Bl‘?*l'ecﬁﬁ'%avﬁéﬁﬁlaﬂy o-EBﬁrﬁﬁ?B%@l@sa&(ﬁs AR dafidenbf earious

ave arfinity to at |east one toxin and especially a
thpeed eff ¢ladmically synPasdizelLanhy/ori- almainobeds.shown t hat

S oni 11 EaRtidomsmetiRatn 50y Pro SRR ree. G cpSopRds Which are
119%3%&,}&%0&10{1%1 §trr§ctdrg 1}; Lor fegg Shﬁ{l £ t?% eﬂéi)'tféé bz Wl’%lCh may

use escription re t Vlt

aldecfRin des- gegtidi@baﬁ&s’iﬁﬁﬂ@bhdzlﬂdbne\/‘& 0a4in6 Eﬁﬁiﬁ In general,
PCT/ NL2004/ 0 60 11 In these assays, activi tf( of the
¢

pepidenristinsserdess Rubstiiadas forative peptiges im the pateragiion
AL T T R e C O
(%hiﬁﬂbhii arkPAPDY RS8RV RBw b6 BAREdeRid Plblikhes, qe9l701@/ 138).
m cronol ar or nanonol ar ‘activity, being preferreéd.
Psehdopeptaden) mbdasobf peﬁtﬂhimnnlstlch s@asesponads e:pnbalmng amide
bto(r)l I1ggstel§eusc1rr]1s’?esa hfe am e bOI(l)(iS (ibid., pp. 137-140).

Compounds of the invention also include salts of peptides or
functional equivalents, such as pharmaceutically acceptable acid- or base
addition salts, and adducts. They also include multimers of peptides or
functional equivalents.

The compounds of the invention have affinity to at least one toxin,
and especially a bacterial toxin. Particularly, it has been shown that
concentrations of peptides of around 1 micromolar show significant (more than

50%) reduction of LPS/LTA activity in vitro. In fact, the term "affinity" as used
in this description refers to the activity of the peptides in the assays applied.
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| i popol ysaccharides (LPS) in the case of gramnegative

bacteria, and |I|ipoteichoic acid in the case of
wQ@r@apmssd t i ve bacteria, are involved in the PCT/NL2004/000060

mani festati on of the di sease. These toxins can induce

substantial inflamatory reactions. For instance, in

upper airway infections, the i nfl ammati on may | ead

to mucosal damage of the epithelial of the nmiddle ear

R AP RS e Shghg v o i

th]R)W@forﬂﬁlfaQ% chisly ahatE odir i';h@%dl a6¥e @i gavayral, theeompounds
conpounds of the invention are so particularly

ofhet peationr haveesuli-mgllihalagsactivaty, icommouinds shorrng hilglgﬁr

a0 i oS O BARBTR S So i gRap e Fap o b Lo
nﬁﬁ{HéQlUICiﬁfé&lth %llse'a@¥§ HelcBdki Ak, ﬁtﬁh% R dkss énd

her toxins, but also have the ability to
hpepmlyaimdm,ndesr(m&) in ks easoul grammagaiibrebateriedand

the eff.ects of said tgxins. The desired type o
llaeiqwelmly agihimthe easerod gram- P%S%FW§%3§13%%’&K%&VOW%H“ the

I

oS8 Qo SFVRU Rl e BB IR e

iR eHid By @@&Htidrﬁse Fep iigdthioe,dai whisrpienas infections, the
Xl KEFX2RI VX3RI KX4FLRX5LVX6, Wwherein X1 r epr. esent s th

mﬂarémﬂtnm rrpaaf leadgp mh@sgé deaage ofihej epithedial pf the m@dle ear

o4 elfuse; tedritidk inthd PubBirth i & v R Glh ELRRAFG system

MOB)NahEREs 0Nbf tHeChaRirade PR § etk he prgeﬁ %u'ways The
peptide LL-37 which is itself derived from
cd&npuuads oétleé mventpnNueerlsd paktipelarly sudalgledop treatmg

seq epresenting the N-term nal et

infSRERAL BHOEHRNT MR ﬁ%eefl?mtgﬁé or baptiaialtextsHe 4 Rreroquisite
ogﬁﬁ %‘éﬁ@r&l&ﬁtﬂﬁ & aﬂl afid a%ﬁ)p %eqogfémglrﬁ%r(ﬁ the

ence |’nvoI e | an am

1mddtidn hbteoﬁwmete LPIS1 anti-dtheitdadhs ouipalsd hawy thiemblility to
be a_hydrogen atomin the case of a_free a-am no

ngutnghize omhlbltv@)eg@ @amos 75 eshquwnsaredos Booefects ph Sﬁﬁ%/toxms

consi st ,@f oup attac term

Sone oo The st TR gt A @Ry MR WncPribl G SE 1R Meyved
wWHeSOp & R8 $8Mp o TERTI SRR ucBHED r8§uBemdRdY 88 Qi%fﬁhfed in
two or nore anino acids, or a chemcal structure which

clagmnbitaccondipgsedvbichdhe mommoinelsycongrmpes ed aofinamad sequence
)ﬁ%(zfﬁ?&s%ﬁ&ﬁﬂﬁ&wg, vslrﬁerein X1 represents the N-terminal part
of the sequence, X2is KorE, Xsis Qor E, XsisDor R, X5is N or E, and Xs

represents the C-terminal part. This basic motif is derived from the natural

antimicrobial protein CAP18, or the peptide LL-37 which is itself derived from
CAP18.

As used herein, the N-terminal part is a group, atom, or sequence
representing the N-terminal moiety or domain of the compound, i.e. the
structure that is attached to the terminal a-amino group of the core sequence
which is not involved in an amide bond within the sequence. The N-terminal

part may simply be a hydrogen atom in the case of a free a-amino group; or it
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5 defined in an anal ogue fashion. Preferably, the
conpounds of the present invention conprise a total
wW@R0mo663 han the 18 ami no aci ds defining the BOI/&L2004/000060
notif. In one enbodinent, the N-termnal part
conprises a sequence of two O{ nore am no aci ds. Anong
the am no acids which are sui 2‘able menbers of this
sequence are | and G and 10 a preferred N-term nal
' I ano e i tern nal
B oo fa Lo AR SR wERBRPHOR b b Bt Fafiho Adfbeen
ab®, SRS 98 doyl 2rovp. [§ m&f aIQ@rx%Fté@ht‘h 1a3BbNgrAg, G8ch as a
I n one enbodi nent, the C-term nal part conprises 4
seqierceand|tai, or Mioee @ntive iy, oeacchemisal stractuyenyhigh is not

art o am no acids may .be an. E, ag i@ 1 he . .
cBaps efet BobrorbreuPrIneA Bapbingeiedhhe Botaifupal part i
dEﬂhéd%taﬁﬂmﬂﬁgug_@shiBﬁy al so be defined by an R The
amno acid ICh is positioned next to the C termnal
am no afreferabhlyhehd campboands oBihe predent imyeridon coBpaisd a total

ot her preferred merrbefls of the 4 am no acid

R are two .
of W@ﬁiﬁén&het%a@m‘é?ﬁfiﬁ&]@ﬁﬁﬂgﬁ e earesmokidy Ippne g@n ent,

L0 i1i . t - j
CHERAA AL L5 OB ALEDSL S0, of ey EERL AR Amons
thé amihdrddids whidlodideditablehfeiMblees 6T flak seatibn@grd hand G, and
Cterminal part are selected fromthe preferences

aqustenrpddNdpovmnaloayt i ¥5a peptidic structure with a
ot nygberRl ELATIE 5% TR L B S8R oo
anf#BERICH \J%%\égzel- R‘Hle\é%gﬁgn@é‘ﬂla%%omprise 1, 2, 3, 4, or more than 4

| GKEFKRI VERI KRFLRELVRPLR, ei t her as pepti des
amniewsatide dn are anbodintift) e €-tedeninadparechmpritésidsamino acids.

I‘f\;&@@&p%ﬂ%@ggf PR RS g,)%gg o Sranoretids oy b hn B, as in
LR OB L9757 AR TRt end

i &y alpid defindDbicet R Bhé aminemcid éldthes pbétidned hiext to the C-
preferably performed at the N-term nal WO 2004/ 067563
texamingl 200moaadenay bg Toas o Ldcdd. on iy raae befL.thand R are two

oPhEE Tty Vel RERTeRE OFREC AP iR YR Rb e (s ipal part
iREEHROT thb koA ihh AF&LiMbAL S 08D Brélet 51N £ CVterminal part

am dated. Prelimnary
is selected from the sequences PRTE and RPLR.

In a further embodiment, the N-terminal part and the C-terminal
part are selected from the preferences described above to yield a peptidic
structure with a total number of 24 amino acids. Among the presently most
preferred compounds are the peptides IGKEFKRIVQRIKDFLRNLVPRTE and
IGKEFKRIVERIKRFLRELVRPLR, either as peptides themselves, or as
modified or derivatized peptides.

Among the preferred modifications are amidated and/or acetylated
peptides according to the above definitions. One of the positions in which
amidation seems particularly advantageous is the C-terminus of the peptide.

Acetylation, on the other hand, is preferably performed at the N-terminal
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testing suggested that these nodifications possess an
increased stability in the 5 presence of

we@x@4/0ept3 dases. The conmpounds can general | y bBCT/NL2004/000060

prepared by the nethods that are known for the
preparation of peptides and silrg' | ar substances.
Smal | er conpounds containing only a few am no aci ds
or simlar units, and preferably not nore than 30-50

. r i .
S o B AP e U P62l QbR Py poptides
HpKEIESRIVQRIK I FLERNL VRRAH and IGREFKRIYERIKRFLRELVRPLR
sol ution or suspension, aor by enplaying the nore L
Arribeth Noeraupa g@cewB@ a%’l'a/ Criergppalytamidsépd i Beeliminary

' ' . id. surf et

ESERR LU SR RIARERId p st aflngitp' 88 Stability in the
piseast bfesypepadndard by automatic solid phase
pepti de synthesizers. 15 Alternatively, the conpounds
can be pTé@ spepopndr camgegenally be peaparrskeby blge methods that are

hni . Thi h,i i all Lidifth

LB R ool B BRI e RSl e o et Sraler
BaRbbERds EHtaliNRaiNg a RwIMISEAURRGR: s_iﬁﬁlda‘m.uﬁ'ﬂﬁoﬁﬁispreferably
t he conpound can be associ ated or conbined wth an
rafpmess than 3080 anitsapabbe poéparedisy ela¢mign] oelelhgymatic ligation
BRI PR bbb s WAL o 5 bbb fhows tl

I it . - _
e o S0l icnl B sMEsiond O 1 GpYBRARE 1A 3RGHhBHe M Colid phase

dpwitdaeh, 1 wiich tige posiidefs 4aeatiledathite Do Lahdibred to a solid
under conditions which allow the expression of the

swifpesu sdch 9ss pglyarenigbeath dargerpompauads ape tysishlysynthesized
ﬂ)f %Eoe Cfg}[}mg Hd i tsel f .canno hbe encoded or 25 ’

eX(Br LeRYesat ipsha\%r%?pgli i ?St}z%lrspepti de that can be
encoded Qe itiPAFEthe ddifpolldd\Oth BEPHrBEa P i
prepare thg peétige teo \NI‘III)%h t he c,on'g)ggﬁad i?jgggn%a$?netlc

émgipec_mdg ktychxmiauep. Tseapgivepsh whespeicinlisheakié pf tltecdrspound is
NN AT T A —
?‘J’ﬁ%il %ﬁod‘ég"cﬁe QUE&%@?& AU ASsobldiBl 0%%0}5160%1%% Sﬁv‘eiiszh an expression

I popl exes, polyple M Cr oOSpheres, nanosp

vastolr capetide off akeath ADIROOAIS) bl 283t IS4 b 2FAAL ROHHA, hdét cells or
DNA, peptide delivery systens, |ipids, especiall _
@dg%eﬁlﬁe mreptrasl,sfe@ﬁe&/ Wp%swdsﬁNAabue conictiog, t_hpmeilmvith the
Y&E6PhRA RS Qf%géo%l-alts%oct:ig st DE@Q %n%fer %8£X1%?Jﬂs°w”h§:h allow

transfection. In a further step, the host or target cells are cultured under

conditions which allow the expression of the compound. Subsequently, the
compound can be isolated. If the compound itself cannot be encoded or
expressed but is very similar to a peptide that can be encoded or expressed, the
method can be applied to prepare the peptide to which the compound is
similar, followed by one or more steps wherein the peptide is modified by
chemical or enzymatic techniques to prepare the compound.

Various types of vectors are used for this purpose, such as viral

vectors, lipoplexes, polyplexes, microspheres, nanospheres, dendrimers, naked
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pol yners. Anong the preferred viral vectors are
retrovi ruses, adenoviruses, adeno-associ ated viruses,

wheoopme7563 npl ex viruses, and virosones. PreferP@mNG2004/000060

non-viral vectors include chitosan, SPLP, polyneric
systenms based on PLGA,  pol yet{iyl enei m nes,

pol yl ysi nes, pol yphosphoam dates, pol y(neth)acryl ates,
pol yphosphazenes ; DOPE, DOTAP, and DOTMA. Some nore

ONR! &b WB1i% dt&sOfipTmat B eRti6AR 18Rds, or li
appl |g§&qn t he %%%r at |Soﬁpof t%%%é%%our}ds olﬁ?1 he POSOMES

inradentliegaofy pel}daenc ivbelors, respedialiwthpse Anaddy sfxnnly(}ﬁmme
25-30; Pharmaceuti ca
B Graen Aate thprergd P Sk 426 SRk dges, adenoviruses,

' I
e e -
ibhhart veatisksRholuteodistoskd, SRLHy@lolymerlblmyEtﬁinEbESQd on PLGA,

1998 1-442; Sol i d-Phase_ Peptijde Synthesis,
Bolietby ueimingse rblylpHngs M:a@wspboaw gtes, nﬁlyi(mejzla,)acrylates

A R e

equi val eSbfmeanBrd tORBEEL IR K H@WR a i8S BPERth¥MN Ghich can be
typically involve the mxing of the peptide or peptoid

apphed an theprep m:qm@fé:bel coatoprslscdphalihweniiod are described in:

Sha A adioeanayute 82 e ALabkdoph m 3540 Bharmaceutical
B%Ehﬁ&o??' Ed Phet e Cr@‘%ngghﬁ‘%hq R’rDaS Isléarvv%od Academic

har maceuftical | y accept abl e can be easi
Babhshels$ ROPI7ed. H3-7T0hE6AAB0a1 2811 5RaRI 20y Rlbeemr&}mtﬂlleels Methods
[ [ consi der ati on.  For

nt ended TS (ff the compound into .
thaREReo! ndtd 21 Maetiae BaSEess, H&@Sape1%§phdr@ase
PRbyLE syHthEQsIHATROR WicIAR RIS RNELEAN BT U5 S48 Amino

i'C conposItions pendihg oh t

N8R aﬂ@ Pepbide Uy tileb, O%EQA BRlw raRly dBrdsHCl 9i5tE é) 3589.

organi c and inorganic acids such as formc aci
acetic aSalds oppeptides or fviational &qm‘calantsdaregpl;e@@h"ed by known

B 5 55 RS o R i
&\EH&OS rﬂh%&'h?&c%ﬁ'bféﬂll@é@%%ﬁﬁﬁm ng%an Id 5610 Aldiflon. sglt or with

perchloric acid, phosphoric aci | ocyani ¢ aci
aiphaimface aticaliyranceptabll b&eWotforﬁlrzebamddltgfmmh Wthether an
tides and functional 30 equivalents,
fmgrqafe?e bagq wh%rna%@ﬁxcaﬂmcs%f@b e g b eagilindecided by a person
| / 6 ANE2004/.000060 15
SRIREE b B Bty RO Rl PRl ARk SR G AT Eompglipd imto
estidideataeldins Foir 16446, not all acids and bases that are acceptable for in

vitro diagnostic compositions can be used for therapeutic compositions.
Depending on the intended use, pharmaceutically acceptable acids include
organic and inorganic acids such as formic acid, acetic acid, propionic acid,
lactic acid, glycolic acid, oxalic acid, pyruvic acid, succinic acid, maleic acid,
malonic acid, cinnamic acid, sulfuric acid, hydrochloric acid, hydrobromic acid,
nitric acid, perchloric acid, phosphoric acid, and thiocyanic acid, which form
ammonium salts with free amino groups of peptides and functional

equivalents. Pharmaceutically acceptable bases, which form carboxylate salts
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et hyl am ne, nethylam ne, di nethylam ne, triethylam ne,
i sopropyl am ne, diisopropylam ne, and other nono-,

walreosmemses ri al kyl am nes, as well as aryl am neBCT/NL2004/000060

Mor eover, al so pharmaceutically acceptabl e sol vates,

conpl exes or 5 adducts, such ag:-hydrates or ethurates

are enconpassed. Sone of the preferred nodifications

of the peptides according to the invention may be

Q@sh Ifibel dirbeIGE r sl FPeptidal ahldergtiophl biGivalents, include

synthesis. For Instance, when the peptide I's

syinylassing e thedbjlagnimes dim etiptiasene, driethgleming, isopropylaimine,

cetylation.can b erformed .at the end by . reactin

Argotranylaming amsl etesaheo- dhiand P leie b s WaL as
Cesin. v . A . .

ShLEREIR, MG L oNERERY Ry AL bomploss o

addubts, pach esigdrayesusi difuratespaeiaicokipitsed. resin in

sol i d- phase pgsti de synthesis, such as the ]
conmer ci SPME afdhe psiered mediiratzonant the Repiides according to the

[ Y) . . Jhese .15 r.esins ri .
ST DR PR o SRRl 2y BB Ag egmthosis. For
igdtaasedvHeh the pebeidelis ayRrsizbdassinandsdii-pRske technique, N-
met hods of nodi fyi ngb{gpeptl des are known to any person

$earhingd acatytlatioardan be perfoiveed as plee endfbyt teactimgehtei amino acid
relates tq.the use . of the peptidic . conmpaunds.. The .
EOWBD R shighes aﬂﬁwﬂw et bR Acetip aekingtepd of with

& 5BE%d 2 Y, to bacterial toxins, such as

I'1 popol yﬂsaalcl:%%girdl de (LPS) and |ipoteichoic acid (LTA).

Ther ef or €-tdriatinad apndadsn cantieotlngchady, danhdgepaidbymed by using
for therapeutic . and di poses in conditions

aripegiad &and of rfﬁsiwlidgg{%%&g%ﬁ%g Qiﬂlthﬁﬁjéls éutltlbas thei s
. R gy ! .
Lo PRty AEa b BB BNt BabbDEBbintgent Tahfhmy). These

SOHTRO CORiPriTRYa BRe Micat ORShARN ehrd W IRgRMiFated pRptidedhre
ant agonsi sts. Furthernore, they may be used as

relegeed Ayriageiiescloavdgeg Thdse hod forther motipuisrofmodiifying peptides

are,capable of neutralizing the toxins, and which may

BE® gﬁgg’inftiocaarllxye’f%ﬂ“g%‘t‘at%‘ff’b %8 toxins through

coval ent - i b ' 3

o thr ougr Pl ERKE. Bthe iyebliBA JMte= 4ITRE BB BAS peptidic

tamphendsir'The eompoands hgve anrdféiniisuchmi¥oB14bR0E63d especially

Eﬁcg/ NL2004/ 000060 . 16_as a |i posone, _a nano-_or | )
pefsaiaditexias, aueihag livepolpagchbarista(ld)S)and Bpateichoic acid

(LTA). Therefore, the compounds can be used advantageously for therapeutic

and diagnostic purposes in conditions and diseases in which the presence of
these toxins is involved. The binding ability will typically lead to
neutralization of the toxins, by virtue of which the compounds may be
considered antagonists or partial antagonsists. Furthermore, they may be used
as targeting agents or ligands for other compounds which are capable of
neutralizing the toxins, and which may be specifically targeted to these toxins
through covalent or non-covalent ligation with the compounds, or through

being covalently or non-covalently bonded to the surface of a drug carrier such
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conplex, or a mcelle. In diagnosis, the conpounds nay
be used for the detection of, or the quantification

wotoole7serount of , bacterial toxins present i NPCT/NL2004/000060

physi ol ogi cal fluids, 5 such as the blood, plasns,
serum the nucus lining a nucqggal epithelium such as
of the respiratory tract, or in fluids whose presence
results froma pathol ogical condition, such as the

54 Hilghosernd ai i &r Tk fureitle, ian £hot dsmi@dt@psule & lipid
effusion (OVE). For this use, the conpounds may be
cowplepoprtedidetleo  di agnostic kits to be used in

vitro, i.nto di agnosti c coRpositjons i C
admi ni _s,?]::!r dRenests, 8@% F%P?un&g?n}a}ﬁ e ﬁ%&%%ﬁ%tg%ﬁ?g%f’ or the
ggaéﬁﬂﬁb&ﬁéﬁ mﬁlf glﬁe CRRNRE ctEA81 tARY b&@ébwihrpr@as%ological fluids,

at or, I'S subsequently conpl exed wt ) )
kset apithe bidvel, plaaha, serdet, éhe ableisbining appnasal gpishelium, such
nonitoring . system In a preferred use, the conpounds
as of tronpiraoey trast 01 uléﬁdbhOWS%%gest“gp QULRt
or..treat dise S [ l; : ;
BauiPLe MLNTRPD, P, S0 U, MRCREL A 85 bagietad i media
hagt effiglont (QUVIES. Fér tHie ubeObhe codspoaidd srgthdricorgorated into
there are certain di sadvantages and |imtationg, of )
dingrivisticikits tecbapyed in v, @rante fragmostic spapopiins which may

.the |nducti | d th '
Bt Stopisired B aineim o bt HsBTRE iR PoddefffdiRe
?ﬁ%}b@ﬁha%f RAL liﬁ?ént‘ijﬁ{ fAEa THelRFE, whith ik %@Eécﬁ?’ﬁﬂﬁ tomplexed

bacterial flora 20 naturally populating t o
witlo aadsotiopic Tabled tlsat isfdetartgbledbyp antappobphiate srdnatoring system.
toxi ns as the ger are killed etc. Furthernpre, there
may be chhd e e, eSORRRAIINGS HH) a@mewn?ﬁfﬁésae’*n%@ve drug
gf Bét%)ﬂcgg t@ggex?eiﬁzeo%'t@é:itydigél&%%rd cSiflitiBRs réfded BOFungal and
i presence of ‘the m cro-organisns per se, Is the

BREridausRtiondGhdthd preséMe offieigail andHmdiexial toxins in the body.
retention of toxins in the mddl e ear may

disgmeentionad bef@s, tharerars sertain dispslvirmtneesand Ligpitations of

t he..di sease even in the absence. of. s t of .

4G PRSP D P <RHEgE Toistgny; Uty i ixftotion of

ggl\ék'éﬁ‘&l £nd eht LERLLibAST SIS LABEL AR rivd Vhriadds, i thle@dp@ession of the
rugs, but wth substances which are capable of

paviendsizitngak defenbasysteina| thounpsirnkort afithe baictriahidora

conmpounds of_ the invention e particylarly 30 )
aavuralhyeepulameatheempgesnes Kot eRSY ot Lﬂrﬁai%O%f& of bacterial

E%#‘ﬂ%ﬁ%‘b‘é%} %fg%bigg{é 15¥l1'J,1‘e}i e\ép ﬁ&ﬂ:ﬁ@gﬁ%ﬁgﬂhere may be conditions and

diseases in which the presence of toxins and especially bacterial toxins, and
not the presence of the micro-organisms per se, is the major cause, such as in
OME, wherein the local retention of toxins in the middle ear may significantly
contribute to the manifestation of the disease even in the absence of symptoms
of an acute infection.

In all these cases, it may be advisable to treat the disease not with
antibiotic drugs, but with substances which are capable of neutralizing the
bacterial toxins. For this aim, the compounds of the invention are particularly

advantageous because they show a high binding and neutralization activity
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agai nst the nost relevant mcrobial toxins, such as
| i popol ysaccharide (LPS) in the case of gram negative

whawe6ises and |ipoteichoic acid (LTA) in the PEEVL04/000060

gram positive bacteria. In infections of the upper

ai rways, for the treatnment of jwhich the conpounds of

the invention are particularly preferred, these 5

bacterial products can induce an inflammation reaction
agaibbethé dtise reRvant niibroblifletoxing)sesh alibaplydardharide (LPS) in
nmucosal damage of the upper airway epithelia.

txhemacsm qurnga-nnsatlmbﬂ@term @Wd@%&ﬂ iq wﬂt(hg‘Ar}ﬂ@Jélﬁwase of

d arra l g&els g?fgﬁ*a( &wfeft OB% L % gﬁpéﬂ glrrm coc 0&] ifHey treatment of
%1&?% @(911? éﬁﬂd%f thet e nﬁrohea&@tﬂy@mmhm@ﬂy i‘)ﬁfé‘feﬁed these

defence sys I n those cases includli hg OVE
bdncteialb @moéuctalcanamduse anynﬂamma’ann rehetiomen the mlddle ear or in

ﬁ;q?g:xpglg]gg\grg} ;3%1]1 t11t1] @ae:)xglel&gs%tl El@pz%pn éllfﬁaﬁép%unamqbﬁrg’f epithelia.
m%ﬂl%ﬁg%hg rﬂﬁ?lfns E}n%WQ@ ik s ?ﬁoevhﬁw' Iﬂﬁﬁaédl%ma%é) {ncludmg the

I nstance direc he m e ear may represe

bnpadimerdthsfrthp aﬁhcacﬂmgpcﬂ@aﬁhce&y@t@hs@/_[@@ 10) h@prevented
ai rway i nfections, such_as acute or chronlc 15
gqnﬂug &4, 591' I@Iduﬁé‘dl:t and Wil fhusistrepgthen the m@t‘mw&i%&e systems.

ot oot AR DMLRCint it BRI PR paplfggrosent the

%Bﬁﬂfobleﬁpéw%xgﬁpﬁ{eaéﬂs)énéé’ R8kighaficd Men GAHRSY Bﬂﬁvﬁfg bacterial
thé invention are useful agents in the prevention and

télts, apthevhpy valjiing ongha radsmmngsﬁratmmqffaemmp@lmhof the mvention,

nclu in tr Cus, pneunoni ae,
RGBT BH fb iR dlo e Rl S e B mary therapeutic
Qﬁg | it Giss i Bﬁ}%‘f Yﬁ&ﬁe{%hg CQfchUzs a@iethronic
m negative enteri c acl Str €pt ocossus pyogenes,
Eitmiseﬂiar, odti seud e loir ch@sEtotieFathe eodapouhds m#s buddghlyasseful for the
.. A particul ar advantgée of the caonpounds of _the
rw@mwn obtha nermaal wacp tienp andridepepatugas defegipe systems.

Y\QI t Eelt ? Oa‘%rge%lgfél Vggéﬂﬁggg’f}?s%q%@g%lﬁ?@g ﬁ’fn%}% 1}1&%11%1011 are useful

ﬁgéhﬁé‘ inYthe P¥eveatibh\WrddytHetapf b ESHI RNk REiMAL Y8 infective
cel lul ar processes, |nclud|ng prollferatlon

tatteeraemclading Lremit ) iinfluenzae,

Zro-i n{l amtTat grz Xrﬁh%lg%%éneg?% %t Eklénes
[t?%g.se%?aﬁﬁgegéjﬂ %8‘{1‘%98% X c1{fﬁ@%ﬁé#§¥§9h9 %&g%énes Escherzchza coli,

proslusddtivd BaoilltlPputiemoansspd as a critical f act or
I'n several disease WO 2004/ 067563 PCT/ NL2004/ 000060
A particular advantage of the compounds of the invention over the

native proteins and peptides from which they are derived, such as CAP18 and
LL-37, is their low degree of undesirable inflammatory activity. This activity is
related to the various cellular processes, including proliferation, differentiation
and expression of genes encoding pro-inflammatory mediators like cytokines.
Cytokines are direct mediators of inflammation and influence the progress and
direction of many immunological reactions. Perturbation of the balance in

cytokine production is widely recognized as a critical factor in several disease
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18 states. In a condition such as otitis nmedia with
effusion or sinusitis, this balance is already

wale@uneisesl. T cell proliferation is also not fRODNakiod000060

inthis situation, because this will further

stimlate the immne response jthat is already out of
control. 5 Thus, the conpounds can be advant ageously

used in pharmaceutical conpositions. According to the
L8 0D coRBiEfdnPhRhIERCRMS GRddig QPR Siftds@iSor Sfnfisitis, this
provided as well as the compounds thensel ves. As used
belagica is theatdgrdisturpbdirTraelk prokifeirationpe sildo wot' favefahle in this

to therapeutic and diagnpstigc onpgasi tions, as wel |l )
b o hohr e e wik PBREE sGm iSTEHR iy Eehtag that i
gﬁggggioglit?@gonyafrapeuti c conpositions and nmedi canents
are use or t%e' prevention or treatnent of diseases

and ot heThaentlid ¢camsownidsaambé advhntzeousiyr aseehnenphammaceutical
desirabl e. Diagnostics and di agnostjc_conpositions are, .
cereRosttionst Aecaridang b the Brveation, gnelk phasmiageytigal gopppositions

' itrq. s TYpi gall h i 14 | t

PR dEd aSpdling e SothBo fRd® PhoRRelveR 48 Wk PERetd, the term
i p 18R @hitical Godipob RN reftesREFhERGRIHLICAhd Miagnostic
acceptable carrier or excipient. Furthernore, the

compositionsnas sedk az bswedicumentsrpkbdidgnostich centaaying such
t hat |% can.be adm.nistered.to a Huma . beir}]g or to,an ih
SRGPLIoRS. TSI ooy apd gpedicaments are ysgd for the
gu dRESRPLE SRl enf6EEREAR LA RY Pﬂ%%’%ﬁgﬂﬁoﬁé 3 Hfa‘?n{i‘fals whose

stances having no substanti a r macol ogi ca

aaprovdmentvy ddsidle. ddiagnedtios aad \dehgwdsticodonasosdtions are used
auxiliary substance to fornulate a.conpound into
fusihgalipgnasiniol shch disspges & ame andiin yHre to

dni ni st gy . : i cal ble
et pi entePisAl® RhGEA DutORIIEE fothbiRia ke TR fwound of
t19¢Inelvdritid8s ABAGY IRRdicdt dltaiRiagt onp haFBGREALcARY

25 In one enbodiment, the conposition is fornul ated
aneenbableecsgeitrogrexcipaein tfawrdhenmgres the somipesition st preeessed and

of irrigation, preferably.for,intravascul .

Phimed PERCR GorR% S0l Cab it dmipis RTeAd0 4 purman beigg or to an
O . -

ShiAal e AL AP e U P BAALS o BLBE AR

pecepthbleaduladancd ot mattues .of knbataaiche hapief ao kabstantial

enbodi ment, the conposition 30 is_adm nistered .
ahpseacylogical etixityewhach aite beatserl aste vebisty ohry agyauxiliary

Eﬂﬁgta%%e to formulate a compound into dosage form which is stable and
suitable to administer. Examples of pharmaceutically acceptable excipients are
known to the skilled man and can be found in the monographs of the major
pharmacopoeias.

In one embodiment, the composition is formulated and processed for
parenteral injection, instillation or irrigation, preferably for intravascular
injection, such as intravenous or intra-arterial, but also for intramuscular,
subcutaneous, intralesional, intraperitoneal, locoregional or other routes of
parenteral administration. In another preferred embodiment, the composition

is administered directly to the affected mucosa of the upper airway, such as
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WD 2004/ 067563 PCT/ NL2004/ 000060 19 the m ddl e ear.
The sane principles that govern the fornul ati on of

worhenetsiigs for these adm ni stration routes BT/NL2103/000060

teach those skilled in the arts on how to prepare
such conpositions. For instancgg one of the

requi renents of parenteral dosage forns is their
sterility. Qther requirenents are described in 5 all

AR %1dﬂl[@é£'ﬁ¢ﬂ[é)§é1ﬁ§ grﬁﬂ:@ﬂﬂle@%haﬂ gbfafin?the fomidigtion of other drugs
nmonogr aph " Gener al uirenments for Tests and Assays

ys
for thqsecadmnnétrap.on]r@ﬂﬁﬁslwlﬂ alspdenpl thesseskillad in the arts on how

IR CRETHTE SN -

?%réﬁ‘ ap ?béet#e f1§’ Eﬁeﬂrtst&ﬁﬁt;b %ﬁfé@x@hﬁix%h?&xts %‘i‘e described in

osage ormis a freeze-dried
|aybmfau dm Izleﬂrﬁmopdeaisl, such 28 iSIT$RIR4y in the nnmmgoaph i‘Oeneral
of the invention may also contgl n a nugoly

Snaparaments fonlegks Had feanye I dnipshoRSstierl 93%&%70 (hpgincrease
3%8 ggg@@’ ﬁ?t | %q'eﬁt?e&g fo@ﬁ{tﬁ'a%i%glaht E}tﬁeoﬁéc%gsilgzl ©%fovide a dried

d%avoi requen I hjecttons

IFRESY Forinh v 1HER @EtdtMRNRESnatiEhte A hegslecih eanMe ddr@inistered. An
t herapy. Various nethods of 15 preparing such depot

feanmulatof sneh ardoskgefrm By alftoeryecinied endophaljzesbformulation.
%—ng:lg Sﬂ}%%osrghq!)%pbgg pfl H?:er gg/ne%r%o rﬁﬁg}é{%gi F%%taln a mucolytic

<HtONs, suspensions, oily solutions, |iposones, or
SI mlar structures. In the case of corrposi tions which
are to bdt athy bé desirgbleltocalmhinisier &2@mapowid eftlexinvention as a

%gageraﬁ:@tgfgpug&gk;%%h%%ﬁ% ff%ga‘?oaf %r;%%@ﬁ% éBJ%lCFiﬁES and to
1ﬁ1(prr8 gkh &#%s?égﬁ@g@g%ﬁ% Qb of Qg %?&&{ft\f_lefﬁbﬁsomethods of

@)‘i‘@bﬁﬁﬁgtéﬂc'ﬁ d&@)@@'fornﬁlﬂlﬂ@mléeﬁb\lﬁlm | Mo%ﬁ@d!@)lei@ may be
i'ncorporated into the formulation. Such functional

@rov] edrh}SSdthlmplams,tmﬁnmrml@o naskeansades, mickepanticles,

t hey incl ude 251 )érrers such as. fo ¥.as c acids and 9
oA eRBHEGRS. Hisnetahac s T Rl R LDgRGRER o Smilar
defiakdyes, cellul ose ethers includi ng hydr oxypr opyl

net hyl ce Iulose car boxynet hyl cel | ul ose, starches,

chi t osan Iatthe.caSeiof abhpositionalwlminhaﬂrb\telbp adrhmistered locally to
conpgsi tions of the i entlo so cont |n a

A Bitoeted muegseH map e vRafiLia o 8 gTRElaky baving
ap 8pgist?eds Wi f)leo%dé R NEELRARLL HiMe ¥ local retention at the site of

administration to increase the effectiveness of the medication. To achieve this
goal, mucoadhesive excipients may be incorporated into the formulation. Such
functional excipients are known to the person skilled in the art; they include
polymers such as polyacrylic acids and derivatives thereof, polymethacrylic
acids and their derivatives, cellulose ethers including hydroxypropyl
methylcellulose, carboxymethylcellulose, starches, chitosan etc.. Suitably or
alternatively, the compositions of the invention may also contain a mucolytic
solvent. Particularly, mucolytic solvents are used to affect the permeability of

the peptidic compound of the invention into the mucus, e.g. in the respiratory
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WEMDARLE6D4/ 000060 20 tract. Suitabl e sol vent BCTYEY2004/000060

conpri se known nucoregul atory or mnucolytic agents

such as N-acetyl cysteine, S-cagpoxynethyl cysteine,

br omhexi ne, anbroxyl, DNAse, erdosteine, saline

sol ution and nesosteine. Preferably, bronmhexine is

YpRd. SRithBld e @MGhRY PinDriddinAWe nRdddresuladblyyor mucolytic

useful for the preparation of parenteral fornmnulations

agenpesuctbas Adestty hysieine.i eathaxysetthahessteinss bromhexine,

A TN 26T 2k e SALK] 050U BRRISEL! Broforably
lsycol , butanediol, fatty oils, short-

ggg%?n%gﬁjﬁﬁe%%% n triglycerides, |ecithin,

pol yoxy etfurtlesreexisipats thdt alerpardiculedy vsabdtfantles pteparation of

to adé' ust .the osnolality and gH, ch as sugais,

paperteznl {prpyulabers 1n their brga %ﬁﬁdf In1EER e AOIYeNts, cosolvents

%&ﬁglllélﬁgicogtss%%ﬁmﬁﬁ Igégx{%glﬁsg ’sugﬁ %is Léh%ﬁ?er @/QE@I %thﬂl&l,r ig,Brcerol,

osphoric acid,
yepPehb @y dol asdlstethsdshdplyieyl baxh dediel, datty oils, short- and medium
stabilizers, antioxidants, and preservatives, such as

shein tiiglyserides,deeithin, peliaxyethylene gsios géldeyiy#iives; substances

TR .
AN EBHA, ?%p?éitﬁlhlg%aﬁﬁitéﬂ?ééaﬁﬁﬁ%ﬁl’oi‘i&él s@ﬂfﬁxﬁic%&gén@te, citric acid,

conpound © invention in a transnucosal dosage
facetate,Tphesphmiié eplodsphdmicricsd, rlatdronhlosicrrmd, sodvami kypdroxide ete.;
and patient-friendly; at the same ti it generall )
shakibizets, gRtiox @@e@n@ps%wwgmiw S a5car r?ﬁwﬁﬁ&dlum

L he . e . . s
Shh 0% BRSO EOBRE by 6ROt ot gycivionts and
$¥fHitizhtioh hedd, IsucHisaflbtibifin, degeahicte system or if
it is too large to be absorbed fromthe gut
ef f ect i v&limpilarhy, ahmaydusadvaninicapes taadeinistena sempoand of the
for instanc bucca subl i

' s I Loy e
SRV 0 it gR P HArS A0S FaPinT i Hoube fadinistration is non-
¢RPadife aRUSRAISH- P IINRWY (HRCIHhEHRSe itf fierBY 18£ds to an

formul ated to represent nasal 25 drops or sprays,
impeoved bicavadabiayofc¢he cgmpoundiaftthenhsentaon talktbetmared to oral

Preferably, the excipients used for a transnmucosal.
ARGET AR FDECIAN ke sRmPGRIAYS @0t stfle 4R dbe Huids of the

O5Rf, PPEGRANGE 00 102 BB, by ity
qhaaspivicosalatinitistrabynistpersibdd, |fyr inxthResivig nasal, buccal,
sublingual, gingival, or vaginal dosage forms. These dosage forms can be
prepared by known techniques; they can be formulated to represent nasal
drops or sprays, inserts, films, patches, gels, ointments, or tablets. Preferably,
the excipients used for a transmucosal dosage form also include one or more
substances providing _for mucoadhesion, thus prolonging the contact time of

the dosage form with the site of absorption and thereby potentially increasing

the extent of absorption.
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the extent of absorption. WO 2004/ 067563
PCT/ NL2004/ 000060 21 Alternatively, the

wQ@b@roersedt i cal conpositions nmay be designed fRCT/ND2E@U/000060

adm ni stration and processed accordi ngly. Appropriate

oral dosage forms include tabjgets, hard capsules,

soft capsul es, powders, granules, orally

di si ntegrati ng dosage forns, syrups, drops, .

suspensi Aiernativelyy 856 phhrindiebetital onehebhe nibbedesigned for
oral filns, I|yophilized dosage forns, sustained
oeikbadministragion 4ol procesert petordinglil Approntiniggeral dosage forms

f . f, th f d di ts, th
e trBleRP i el S oD e g RO WS ennbdfs” b Rty
(19s1REB4 ! g MRLEFRS, @ru?@,icfl&?%%‘é’i%ﬂsi&f@, bfl'fgr?ﬁdg@hﬁ tablets,

and proteolytic environnen st omach. )
chapadid taistse amldilsws, beorflotined doesagd formssustdined release dosage

Bt et o R b S fmenc,
05 038 P 5y P By 85600 A i

peotbceidarddhb eokipum difeonethiosisdrnchd pedteblytizsenvironment of the
Transdermal, rectal, or ocular admnistration my
stemapb. feasible in some cases. It can be advantageous

to use adyanced dr. delivery of tanget] . s to
dol 1 ver - dRorEoRTHAgRs G SRR FrbROAE L R pRERET
EFAministeatieg, If a non-parenteral route of

adm nistration is chosen, an appropriate dosage 20

f or m may Inenfuatheiaeinbodinaéitatthé compennds eira gdagenstered via the
whi,.ch may be any. subst an%gidor m'xtlure of. subst ances

LB nERY Fulce Ssinea Ryeterab APse {phsHlet Reneliglizsdy ag aerosol spray,
| . ! t .
AP AN g S RS AN R O, B BEGFDy ko

gn@phue siaild fichaiqus. Tparsddraxdldanttal, dbseilpr aflatiaidtyation may
t he enhanci ng agent increases the bioavailability of
the0 be feambleUnEome fatePeasi ng the permeability of the

S

absor pti barri e ich i ypi.cal | .
per eat | ShERRE RGP iacP wreaty el e i Pey r targoting
SREFhJIRGH REC et Aokl puiid of e iWEREIBh MBFRNEMNEEreliFbLinstance,
others open or widen the gap junctions between .

rifie omal-pareniteral Spintd ofbadreimistradisneistdhosen sawappyomfiate dosage
ttgrem may contain a bioavailability enhancing agent, which may be any
substance or mixture of substances which increases the availability of the
compound. This may be achieved, for instance, by the protection of the
compound from degradation, such as by an enzyme inhibitor or an antioxidant.
More preferably, the enhancing agent increases the bioavailability of the
compound by increasing the permeability of the absorption barrier, which is
typically a mucosa. Permeation enhancers can act via various mechanisms;

some increase the fluidity of mucosal membranes, while others open or widen

the gap junctions between mucosal cells. Still others reduce the viscosity of the

mucus covering the mucosal cell layer. Among the preferred bioavailability

enhancers are amphiphilic substances such as cholic acid derivatives,
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mucus covering the nmucosal cell |ayer. Among the
preferred bioavailability 30 enhancers are anphiphilic

weiwgnersces such as cholic acid derivatives, V¥EZT/NL2004/000060

2004/ 067563 PCT/ NL2004/ 000060 22 phosphol i pi ds,
ethanol, fatty acids, oleic achg, fatty acid
derivatives, EDTA, carboners, polycarbophil, and
chitosan. The follow ng exanples are intended to

foliokPRE1ipidk, U@lﬂfaﬁ%? thits adi@y ebicQrid tfattyn;@&dtdérwdﬂxtes EDTA,

its scope to the enmbodi ment’s present ed her ei n.
Eaabmherﬂpomcaplawﬁul omdo¢hitesspounds The fol | ow ng

el ds. ¢ REeCB B e PO RU T F bt g astae the
RROeon, N £RGoAhGit it s&ﬁfeetopﬂh%@ﬁﬁgdll%(erg:glﬂr@s&%ﬂe}lerein.

strategi’es on an aut omat mul tiple pepti
synt hesi zer (Syroll, MiltiSyntech, Wtten, Germany).
P60 and P60. 4, Tent agel S AC (Rapp, Tubi ngen,

Alp) L Brepaptiona fppepgmdspol yet hyl ene gl ycol and
pol ystyrene was used as a resin (loading 0.2 neq,
particle size 90um. For P60. Ac and P60. 4Ac, Tent agel

S AM was Tllﬁefdllowﬁmg Pepfidid @nisoends; eatRof ghéh @iﬂlﬁﬁbﬁ@ 24
pepti de. 1:giet itive couplings were gerfor med
tae

adeinepcdssi fcgnmqmdarheesguewe@m aooBGOHeBGQsAm and P60.4Ac

R tbriFd By RuY g Pritsp@acnaan autnBatl rifpk Rrotide
%Pg?eélibr%ré‘ﬂdl\/ﬁﬂﬁ% Yé&cH, Akt om) @élflﬁéﬁsgsﬁ‘d}mewP6O 4,

2/ 1 to the'reaction vesse e chain

ﬂ?emttagda]] S)A@\&am Tudhhgm GeBunahgy, dgrkft @yBerbf Boc
K Trt Pnc for R _Fnoc-deprotectian

d
e&ba’%ee.eﬁ&fol syd;m Sﬂi&re&l@t Waedispil gera rsie/(wping §-2 meq,
g)\é/ryl)l H{ﬂ)ePS{' PR AL %ﬁ& !PGOQQ%@ 3’1‘«{}9; agt P% AM Was used, which

epro ec were 4

lyeslde el Clt@i‘MmME‘B Bifi@stedapdtid< Repletipse @ﬁﬂ)hngs were performed
Fnoc-deprotections were perforned 6 tinmes with NWP.

boradibiog Acsiaroldpeolarexcesh aved omniheatesi tuading) ofa We) M
SRR S e BT Bl s of
0667 N PYBICP Y dhae a?ﬂﬁ 8V 3018t flaM¥Reess of WM)m Nlé/{[P 2/1

di chl or onmet hane, di chl oronet hane/ et her
évgto ths pmﬁlwevgs,sehrﬁdabhaﬂr pﬂﬂeciﬁ\ﬁpWaéyds fodloiwres tBu for D, E,

g i Vé%h gfp) @é ,@aved la}dgpd engg E&'(ﬁ %&%rcgipgﬁ%&dctllo% was performed
by adding 3 times piperidine/NMP 1/4 (v/v) to each reaction vessel. Coupling-
and deprotection times were 45 min and 3 times 3 min, respectively. Washings
after couplings and Fmoc-deprotections were performed 6 times with NMP.
For P60.Ac and P60.4Ac, the N-terminal acetylation was performed with acetic
acid while the peptide was still bound to the resin. After synthesis the peptidyl
resins were washed extensively with NMP, dichloromethane, dichloromethane/
ether 1/1 (v/v) and ether respectively, and air dried. Peptidyl resins were then
cleaved and side chain deprotected in TFA/water 95/5 (v/v) for 2.5 h (1.5 ml per
10 pmol of peptide), the resin was removed by filtration and the peptide was
precipitated from the TFA solution with ether/pentane 1/1 (v/v) (10 ml per 10
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10 iinmol of peptide), the resin was renoved by
filtration and the peptide was 30 precipitated from

W0 b@4/D&FA6s 0l uti on with ether/pentane 1/1 (v/v)PCISL2A04/000060

per 10 WD 2004/ 067563 PCT/ NL2004/ 000060 23 unol of
peptide). The solution was coopgd for 1 h at -20C and
the precipitated peptide was isolated by
centrifugation (-20C, 2,500g, 10 mn). After

tirh d1usf3teiphigleqn Theaol @biom & :af coohel foell RtatwR0C 4@ dnthe precipitated
et her/pentane 1/1 (v/v) and_ isolation by the sane

Peptidd v as isolaseddin ¢eadtifpgation (2036 28088, 18 aming. After

JEVBFABhe SR Rrisine of Bt o WRHGIS MHEABYF BehBie,dl () and
fi§QAE0n by thetsle E!{'édeﬂgl@@, THRIp RIS Werd Airalided at room
subsequent |y | yophilized whil'e being centrifuged

tampedatyrmfosl1s Reptidesevermndibydied of 2tthé wadet prl@smhag vol%

erf.orned with RP-HPLC and Nal.di - Tof. nass !
GBHE AGHTe RS SOLIoREas fTafs i LS REEEE fgF abpwt 5 min and

T e

la@ S KRV Bl WRRpRrfora{eddwith RP-HPLC and Maldi-Tof mass
| GKEFKRI VERI KRFLRELVRPLR 15 *The suffix Ac neans t hat
tsRectyemetye is N-terninally acetylated and

C term nayl ar%modgéiags'regﬁéﬁ l(ﬁ' the c%%oﬁ.ﬁ%iszﬂei: on of

toxins 2 npounds pared accor exanmple 1

were testpgd for IGREFKREVEENKDFLRNLVPRIR i ze the
bacterial toxin LPS with a |inulus anpbebocyte |ysate

(LAL) as®6).Ae¢it IGREFERRINGRIKID b NMBP ay. LTA
neutrali i on ' ol e bl ood

assay. Pé%b’r‘ge EWVW%%?@Q control . -

The pepti entr. W KPP j

neutrali ?gg'%@‘(z%%?ﬁ [ |%§K§%s usié z}réﬁgmr?easure

of the péfhedefixdatmeahy thadhdsepepiide BniNrFiatriminallglacesylated
were as in table 1. The differences between the
@@%@@ﬁ%@lwﬂmamléa@d- assay were not statistically

significant. In summary, the tested conpounds of the
i nventi on showed approximately the same degree of

@ﬁdmpm@nmgﬁaﬂﬂaﬁo@%ﬂﬂaﬁiﬂw ive antim crobi al

peptide LL-37.

Compounds prepared according to example 1 were tested for their
capability to neutralize the bacterial toxin LPS with a limulus amoebocyte
lysate (LAL) assay and with a whole blood (WB) assay. LTA neutralization
was also measured with a whole blood assay. Peptide L1.-37 was used as a
positive control. The peptide concentration whereby 50% LPS is neutralized
(50% inhibition) was used as a measure of the peptide's activity. These
concentration values were as in table 1. The differences between the
compounds within each assay were not statistically significant. In summary,
the tested compounds of the invention showed approximately the same degree

of anti-toxin activity as the native antimicrobial peptide LIL.-37.
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50% LTA inh. 50% LPS inhibition (g/nml) (g/m), n=3

wda 20486563 V\B- assay Average LL-37 1.6 0.5 1.BCT/BL204/000060

(n=5) 1.2 0.2 (n=3) 1.3 0.2 (n=8) P60 2.10.7 1.50.5
(n=5) 1.40.1 (n=4) 1.50.3 (n=9%,4 P60.4 2.0 1.3 1.7
0.6 (n=5) 2.1 0.6 (n=2) 1.8 0.6 (n=7) P60.Ac 2.1
0.11.8 0.8 (n=5) 2.4 0.5 (n=2) 2.0 0.8 (n=7))
Table 1: 50% LTA i nhibition values (A SD) in g/nl and

Phetik0% LPS| soviLmatinen yal ues ( LSB%-LPSAnigg#ih (fennl)
LL-37, P60, |P60.4 and PB0. Ac. LTA-inhibition was
tested in thé@guhiplre3bl opdAMBhy5 asiSWRB-askdyS- i Nhii Aieragan
was tested {n LAL-assay|as well as | n the whol ¢ bl ood

agsay. Ihe [synt&eblsC PEPBL@ESnER)dUCE @R (n=3) | 1.3+ 0.2 (0=8)
LTA-neutral i zati on which was not sijgnificantly

6ferent Tfomzlked7. |PSxvauhes) | zat-on magduceds hy.3 m=9)
the synthetic peptides Was al so not| significant]y

debfierent ffomde+33. nEnaewe @mef) experiome@mts. [10S 0.6 (n=7)
Exanpl e 3: | nmunol ogic ¢ell activatjon by conpounds

Pee.Aconpounds @.epaned ateerid qgst of 2xawp @2 we2.ex 0.8 (n=7))
tested for |their therapeutically undesirable

I mmunogeni ¢ activity by using Elispot, T-cell
K- ac t neut r
BB SR RS, QT BB g oo 50
tiopgled for Kilrdg, E&Q‘ €60.4 and PélrAm QTAcﬂﬂehntloa sts mstedtnh &re whole blood (WB)
: r
pr%% hlé)%nqyetsqgﬁgﬁn‘i?ﬁ‘ ﬁtséyoil Véfe'ﬂ i £ Wﬁomaelglgckayassay The

elrr putatlve a or

omthetianeatidasiedicahat Flinpgralpeon %@9111 3 Bt stmiticastbpgitiorent from

%937 Py 8hutBizh i bR Qf tk@%h&bﬂ@pépﬁawa?seassotrﬁt significantly
EN- ganma._ ERK- (extrac ular signal-related

L@Fff?é%‘%%omllﬂi 7§1‘B‘é‘?1Pel PREDRS- ki nase si gnal | ng

pat hway, that 20 has been shown to be involved in
various cellular processes, including proliferation,
difamepleni:i hnnumndn@cmﬂraﬁmamnd@y genpsurdsodi ng pro-
inflammatory nedi ators |ike cytokines. Cytokines are
direct mediators of inflammtion and influence the

00 55 RS SRR PRLOL IR Bl 1 o o
phetutieir ape uticall ydah gie A 16 A6 &1 PaEt it 1AM B Rspot, T-cell
proliferation, ERK-activation, and neutrophil chemotaxis assays. The Elispot
assay is applicable to determine effects of drugs, chemicals or other compounds
on cytokine secretion in vitro, thereby providing data on their putative
modulatory effects on immune function in vivo. The results of the assay are
given as fraction of positive responses to IFN-gamma. ERK-(extracellular
signal-related kinases)-1/2 is part of the MAP-kinase signaling pathway, that
has been shown to be involved in various cellular processes, including
proliferation, differentiation and expression of genes encoding pro-
inflammatory mediators like cytokines. Cytokines are direct mediators of

inflammation and influence the progress and direction of many immunological

reactions. Perturbation of the balance in cytokine production is widely
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recogni zed as a critical factor in several disease
states. This balance is already disturbed in the case

wotoogoetdbs i ons such as otitis media with ef f usPGIYNREZIH4/000060

sinusitis. T cell proliferation is also not favorable
in this situation, because thigs wll also stinulate

the i nmune response that is already out of control. It
is 5 therefore desirable that the conpounds of the

rBNizaasla dRiticad ttheek ol sevarnl didoase ptaidycThiwbalince is already
ERK- acti vati on or chenot axi s_of

cell roliferation,
gphm ghe pase af comditipposughensptisis mfém poith effusion and
ar C

pertlgﬁ{]lgd Cﬁﬁtﬂirgﬁg%ggﬁgggl sopp%t %Y@léa IEB n1|1;Sa¥1o¥1iﬂ|because this
in'[']pélQ@ dEmd18td %e ﬁnﬁﬁ}’n% i'éépgﬁsé’\ﬁlla\t fscﬁlﬂé’ady)&ﬁip(ﬁﬂ control. It is

ates (Costar Inc. dge, MA) in a final volune
dzheﬂ&@rel dédvBible ghpt eh«s compoanf!\@ of the/mvemtionodo npsgmulate

Fatkinpiepiiaction T PHLETOBeHaTR B aE B OpaRe g o

%élu%ﬁ th[3|—|] thymdine (0.5 mcroG/well), after

iC 5 ncorporation was nmeasured by |iquid

sci nti | | &oir Ahceld padlifegatidid, Fil,00@ periphepabblobéendhesidear cells
Fééwkl nes | FN and_IL-10 by Elispot anal ysi

is, 1. 106
BRIGemere gnltured in i @ahseﬁtcel NOMCSBRER & 10 Mg}mﬁ@ the compounds

39h B REF s oh o ERRRe Dol bR e CORRRIR LRRRHlee M) in e
511’1811 ofiRe I 5b0IFNTD MR 88 ple8 dAF Al 9aevE BYMrol APBRIC were

ours of culture, PBMC were harvested b gently
rciudisirad it Whe webbenaei afR5EAN tedomidnand Ibed.IIering the final 20

Fonime! slcRRBN BN Ao B S Bl by miin S picroCiwel
%%er%ﬂ% @otrggrﬂngé@a | aL& %n%g}odogo%{ihfé}‘i uﬂ%%lﬁholﬁ counting.

ours enente

FyridBte @lior 1T @R A, cy&(ﬁ]hﬁbs BANcAnd AE-10 by Elispet analysm
devel oped according to the manufacturer's prot

(LB QyHEINBMG merhcultpmed ip OferldVERM coapplet e\;@rtgezaj)sence or

e
gg @tuﬁrﬁi‘l%té\@b&?qrd (#7883 poké Rfedd ABtogenQPWID, ARt 48 hours

expresse fraction of positive stinulation indices
(of esiitiuiry; PBMC viEdRi6- Ha(rZzesi:etil hmgerdﬂw waming the welistwith warm IMDM

el b o el SEE Ao bt IS 58k bbb of DA
e oL VB BB B PO s o
RGT{d¥ed 3045 4RRREGn IMDM supplemented with 2% pooled human AB serum
at 37°C 5% COs, after which the plates were developed according to the
manufacturer’s protocol (U-CyTech, Utrecht, The Netherlands). Spots were
counted on an Olympus microscope and analyzed with Olympus Micro Image
4.0 software (Paes Nederland, Zoeterwoude, The Netherlands). The final
results are expressed as fraction of positive stimulation indices (positiv: >2).
ERK-1/2 activation was tested with cells from the muco-epidermoid
lung tumor cell line NCI-H292 (ATCC, Rockville, MD), which were cultured in
24- or 6-well tissue culture plates in RPMI1640 medium (Gibco, Grand Island,
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26 NY) supplenented with 2 nM L-glutam ne (Bio
Wttaker, Walkersville, MD), 200 UmM penicillin (Bio

wodosakssy , 200 pg/ M streptonmycin (Bi o Wttakeeh/Nazim4/000060

10% (v/v) heat-inactivated fetal calf serum (G bco).
After reaching near- confluencgg cells were cultured
overnight in serumfree nedium Cells were 5
subsequently stinmulated for 15 mnutes with indicated

NY)yeipplefaehked dfith Ryskl Eglueiminy @Harwittuber oV alkersvﬂle MD),
| ysi sbuffer &WS% [v/v] Triton X-100, O0.1M Tris-

|89|0ﬂ/4n1 il MB@b Wlitarhw)vg‘?@ﬂzlg/mlrﬂwmgmm B9 Wlttaker) and

SRRl B B 55055 o 2RBR PO g

SYRIIREAGRI ks %@%e RAGEr&D ofe A ¥ O1Y Qéﬁﬁn@é@ﬂlegﬁfﬁm Tlls were

10 resolved proteins were transferred to a
pubwquwitbdﬂnmldafeldﬁ)r ildem{rAvErF withendicates] stimuli. Cellular

%?ﬁ.?éﬁg%gp 2; Ip(ie Eﬁng%%ﬁéé(%? eﬁ’?‘a(ﬁé’g}neag/ },QOQ &)SI/R/I Tris-
R PR, 169 B9 NACA PRI SFeeER S NSO B ebtloe

@Q@@@d@ﬁﬂhl&ﬁ%&ﬁbﬁﬁhﬁ@d@@f@wMaﬁnhénnuﬁaﬂe@j Basel, Switzerland]).
anti-rabbit 1gG antibodi es. The enhanced , 15
Saarles ware sudiectedtn PDRBAGA onlaaw‘?/w@ygléxedmedrgel and

t Aner, Ph t I ,
TR R RS PP T A iy R i v
%@xﬁmﬁa@mmpaaﬁ%%ﬁ@hny difbs bl PRk bysmkgﬁ ®05% Tween-20/
from peripheral blood using Percoll densit

dén caSeﬁmdﬁhe bilots deerei myubated&mthg‘/abb)t pdllﬁel%uel astnhed@s against

r glsgﬁ?,}ge dgﬁﬁ,%dﬁm J%ama!lggd %flolangéever Y, 1{/&{) and secondary
bR OB N A9y e

Kh@ﬁ@ﬂumlnesﬁf%ﬁ@ﬁ%) WedteriVbilttingsiateidn sibteaCLmansham
0.5% (wt/vol) human serum _al bum n [Central Laborator

&h&rm%ﬁq@t@phn%sp@d Seresten) Basoesery W@gl unmunoreagtmty

S t d The Net h | d
ot cor et IR W N e AR it isblated
tthen %WQQFM@%& HIRE ?@%lpééﬂﬁitsaceﬂ@ gb.QGn Q@é‘ﬁtﬁﬁy 1.082

Canber technique. Briefly, 26 stimuli diluted in
gAERDS Thieudelle rwevasreadsisahded athe c@mtelmra;iﬁom 06 21506 cells/ ml in

CBohRion dus g (79 e SaBEF P CRdp B EiLe-N 2-ethanesulfonic
L
M Migdw £ 585 adviatlscossedflomid Ol and GO%uGPEVOLS hluhein serum
Vgllglllqm?n [Céntral Laboratory of the Netherlands Red Cross Blood Transfusion
Service (CLB), Amsterdam, The Netherlands] diluted 1:1 with serum-free
RPMI. The chemotactic activity of the compounds was assessed using a
modified Boyden Camber technique. Briefly, 26 ul stimuli diluted in HEPES
buffer was added to the wells of the lower compartment, and 50 pl of
neutrophil suspension (2.5x108 cells/ ml) was added to the upper compartment.

The compartments were separated by two filters: a lower filter with a pore size

of 0.45 pm (Millipore Products, Bedford, MA) and an upper filter with a pore
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WD 2004/ 067563 PCT/ NL2004/ 000060 27 size of 8 um
(Sartorius Filter, San Francisco, CA). After

w0 pwbetsbon for 90 mnutes at 37C, the upper PBCT/NE2®4/000060

were renoved, fixed in ethanol-butanol (80: 20,
vol /vol), and stained with Weigert solution. To
determ ne neutrophil chenotactic activity,
neutrophils were counted in six random hi gh- power

EiRl I8 Rl ¥39driud MeltE N B REF SR S@L G)@)UWfﬁéi*ihbﬁbQﬁoh ler 90

‘menbrane as conpared to the p03|t|ve control (10-8 M

nsmﬁmtasy htr87 HT oyl uppeerdilfensiveene veraov etk fixeNlIR, et nghhytanol
BRI NN -
'cﬂeﬂl%ﬁét‘fé‘é%w]%g,\i\.%éatrm : ﬁzgr@cc‘ﬁ?ﬁ%d i‘?l"‘éﬁ'ﬂﬁﬂ@m hl_/gh power fields

response, nat ural pepti de
T0400)s hadetle pelroamtalRb Geactdphilsi cnntlmnmembramaadé gompared to the

oS ATEA S eneiis o TR IS e b (BT

Sé iamsc(%‘at oliferation P60 1/8 0/8 - 76 39
ey 36 P60.4 3/8 0/8 0 0O P60.4AcC

nd 0/8 At rdshltd ark @@Wdd & ialﬂé& 3h Gum@hry he fested yompounds
one neasurenment 15 Exanple 4: In-vivo tolerability

@6 frhe b 176, 4Aud ineatticwpar BE0ak doducatha mers mmenqne response,

et PR hg mbv b BTN 47 Mhek BhAS Lt SR agfiyation and
bt htdﬂrgf Mn@@&oﬁﬁﬁl%?ggﬁakﬁ r abbi ts whereas its

ototoxicity was" st In a 20 guinea pig nodel.
Furthernore, its systenmic toxicity was assessed after
i ntravenous _adm ni stration. For the skin and eye
i rri flableod: daxnynogeniedy PAEOMPEUREEe exposed to 0.5

m phosphate buffered peptide solution (2 ng/m),
applied onto clipped skin WD 2004/067563

RoR/pbD04/ 000QEBN Elispot T cell ERK-activation = Chemotaxis (%)
proliferation

P60 1/8 0/8 - 76 £ 39

P60.Ac 3/8 0/8 + 61+ 36

P60.4 3/8 0/8 * 00

P60.4Ac nd 0/8 + 24%*

LL-37 (control) 4/8 4/8 + 84 £ 17

* only one measurement

Example 4: In-vivo tolerability

Compound P60.4Ac was prepared according to example 1 and tested
for its tolerability in vivo. More specifically, its potential for causing skin and
eye irritation was evaluated in rabbits, whereas its ototoxicity was studied in a
guinea pig model. Furthermore, its systemic toxicity was assessed after
intravenous administration.

For the skin and eye irritation tests, three rabbits were exposed to

0.5 ml phosphate buffered peptide solution (2 mg/ml), applied onto clipped skin
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28 for 4 hours using a sem -occlusive dressing.
(bservations were nmade 1, 24, 48, and 72 hours after

wezxpaserses Single sanples of 0.1 ml of phosphaP@I/NL2004/000060

buffered (pH7.5) peptide solution (2 ng/m) were
instilled into one eye of eachggf three rabbits to
performan acute eye irritation/corrosion study.
Qbservations were 5 made 1, 24, 48, and 72 hours

dbt ehoums tuisidghd isemi-ocelusBeUd tessig. SHisBrvdtiodAivetn mvede 1, 24, 48,
detectable. Ophthalmc instillation of the peptide
SHduT? baureaiipr exposure cdimede samplercof®djmhef phesohate divffered

d_.c Let.el yow thi.n_24 hour fter
GBSl S R e viste STt ed iitonesgye glieach of three
38BBRE 26 pebformShn a8ty irttatiBRRBIRAIHAP SR dyOOdetVations were
study in rats. The peptide was adm nistered daily

imnadeteRéusd, \andn72 bourwafteyinkdbsion.n this phase, the

Maxi mum Tol er at ed se. (J was est abl.i.shed, Repeated . .
dose 1 ox TBEES 0§ Wﬁ%@ow%gﬁ%@?ﬁ\h&a 55145%_ mic{nstillation
IOE €hd Peftias %611&3&1%9%*1‘@3%3 x%d%@rs% ogfﬁ%c mjylklgﬁgaé Yhich resolved

ree groups an recelive ay for
compdetedy withini 28howtsgifsemigiseillagivar.ded twi ce 15 daily
on days of dosing, and, gne dag@after dosi ng, _body

wei ght s vidreesysbaBicdoaicity; ploP 60 dAcrisas pesassed se aginglsnand

i : h .5 f le . and 5 .
Sae T80 ot AL IR d, STl g6 cay
Ghiraveabusly A esvElaging’ ek ARt Ridiphe sd 3 H/ MRS THlerated Dose
dosi ng, body weight on day 1 and 6. dini cal

(AP hwas estahlisbeidgRepeatedvibnse tpeicityrwes apso sindiel in the MTD
necr o croscopy.was, 20 perforned at. r.m nation

PRAERoI S (feesca i iqtaaase, Sataotars diy ifegdbrey gipups and
P U o0 B RBRRYIbL B0 BV SELIREFe 1frded twice

deilytin déys ohdodihe allDrphdseatibs dosimgNbblpawdiyhts were recorded
oc;:urretgl and no clear peptide related findings were

Rataadoithedshiess andgne dayoaifendesing, ImthaMTB@hased5 female

I ; ; d :
BP0 WODE LSRR LB TER 8 AR g (3R s wore
Recridey twated aillP onQsgeiofeRdsRigd bodf %gm I@ﬁ &)y 1 5h8%. Wlinical

external ear pathology, were used. Animals were
eyl mydsgahonnweap peifoomed piity tchéanpsypfMacroscopy was

ket ami 40 /.kg,.and 0 [ kg. Aft trol
REHROTBYY ST HEEYAR obLht L NREIARe audi tory bull ae 30
wer e sur g Gabily /p ﬁ{b‘g‘ﬂ%ﬁ’& SRRkYe LirS R dyRLREEA0e escalation

spongostan to the ro
study. Furthermore, no clear deviations were noted in clinical signs and body

weight. During the MTD phase also no mortality occurred and no clear peptide
related findings were noted in clinical signs, body weight, hematology and
clinical biochemistry parameters and at macroscopic examination.

For evaluating the ototoxicity, nine healthy male albino guinea pigs
(500-1200 g), free of external ear pathology, were used. Animals were
anesthetized with intraperitoneal injections of ketamine 40 mg/kg and rompun
10 mg/kg. After control auditory testing was performed, the auditory bullae

were surgically opened to apply a small piece of spongostan to the round
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WO 2004/ 067563 PCT/ NL2004/ 000060 29 w ndow nenbr ane
(RWM and various solutions (approximately 10 |) were

w@daeaem t he spongostan. The skin was sut ur edPCT/NE24/000060

and followup auditory testing was perforned. The

gui nea pigs were divided into phree groups, each

consisting of 5 two aninmals to be treated and one

control animal. Test and control fornulations were

agtifidoiws tneheiskamet @ WNE R arfiotid goluitiphis (&ppﬂoxinﬂitbbf 101@l) were
left ears remained untreated. In group , ui nea

mig@d %t:leq wggsm akhaslim was suiied Glosedgay Brip auditory

3 receer ed S as a control. G splatin, V\,hose
?%?Bﬁl carstgl served as a positive control for

the test . THa (p‘ We&‘@anﬂl@.e& hetoPgiret @@oligs r@ic![’ﬂ Jonisikting of
phosphat e bu fer pdamz and group 3 receive

et amienglg ta@/emrgahe o eontyol aninyal. diest an;quogltmj

ORI WEE GRS eTeD 9% Be EAN G5 Fh i s gehile the lefo
%%S Qeﬂﬁ‘il%@ﬁﬁ‘gﬂ—f%atéﬁ‘fl eél%@lga{ t%)ﬂ Suinedidifs P@&W&%}o)latm (0.66

rtory I nstem respons was perfor ned
traghhiligh BBSadadrurst ailamairreaeud'edll?m Bk afnteml lepjiatm, whose
and 3, .7, 14 and 22 days | ater,, using
@ém@ Y 15a5RRIVE ] RFTHE k5@ Befiige §9§¥r@hifcmﬂw@ﬁt ravqup 2 received

h%ﬁ)'gt , Z@&ﬁé&gﬁgﬁ plhr?ég %t%agr p%{*ﬁ‘ﬁ' 52121%'%1 a%i‘%él‘f) 3 r?celved the

td'é%tﬁi?ét @mig/mban feAnalaticn b@lumﬁecmgpﬁbﬁ@ TRARE&CMEOE 10,000 in
an

pl aced over the vertex (active) over the

|1p®olnaa mdaumlbade rselhwienpeyser@dmith 61 A% bevsslkomium chloride

E R S R B

radi o-fr QAN lﬁ%&ﬁét@ﬁﬁre%%%ﬁge CABRYREad PefERRBA TR 0D drug

10rrston ts at Hz. Stirmulus intensities were
nelsinisdation arﬁkqbnreaﬁye dftes sngeD&Bﬁld Beghbt dndc22 days 1ater using
defined as the [owest intensit ca&abl e of .elicjting

& PupPHteshased\signal a¥eragingcs sckerrdlavigifechnology, Alucha,

gﬁ_gtlgfrikz ! A@%@Vge%e ee%@l%ﬁq ed’\gﬂg %Q{t egl &n?loge was placed

tresh N resu

anpd tli@éiﬂéﬁn@lf ediBanial. SabsitahebES b'le'bﬁﬂ)d'eﬁ v@eretﬂlé@&i‘ eVét the
change of -9 dB at 22 days after surgery, whereas

slestsixataictivehand ever the inshlaterad hablge@efsrenas). GBound elesrodes
3P AP b v B me B BRI a oottt et p1ettrically
Ri&3B8! fouble-walled, radio-frequency-shielded sound chambre in response
to 10 ms tone bursts at 1 kHz. Stimulus intensities were measured and
expressed as dB. ABR treshold was defined as the lowest intensity capable of
eliciting a replicable, visually detectable response. The post-treatment ABR
tresholds were compared to pre-treatment ABR tresholds.

In result, round window application of PBS in group 1 resulted in a
threshold change of -9 dB at 22 days after surgery, whereas cisplatin induced
threshold changes of ~49 dB and —64 dB, respectively (see table 3). In the
second group, application of phosphate buffer did not produce a threshold
change (see table 4). Phosphate buffer with 2 mg/ml peptide induced a
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30 change (see table 4). Phosphate buffer with 2 ng/m
peptide i nduced a WO 2004/ 067563 PCT/ NL2004/ 000060 30

wao booasbshsl change of -7 dB 22 days after surgePgI/NLED04/000060

one aninmal, the bulla could not be opened and this
ani mal was excluded fromthe sggdy. In the [ast group,
the adm nistration of the peptide fornulated in the
formul ati on solution produced very snall threshold

¢hpadetd ehargapfl-t A2 dagpatier kot yers &8 ohallrEntalSihe bulla could
Table 3: Ootoxicity of cisplatin (positive control)

awp be opegedring thiis phimphwiag explidedsispm the stadppEn the last group,

treshol.d. A treshold A tr.eshold dB r.esurger B).
S HaRBiPriSS oF b Repfifl MmiutRted ftug FERtHHon Solttion
%9§&1§éérdg€ér¥r stial Hirehold cBdnges of2 48431 8B, rdsPeéfive32 ésee table
4 -38 7 days 76 -10 26 -32 37 -45 14 days 78 -8°2

530 23 -59 22 days 77 -9 9 -49 18 -64 10 Table 4:

Lack of ototoxicity of P60.4Ac (2 ng/m ) in phosphate

buffer oup 2 PBS only P60.4Ac in PBS treshold A

| .
R Rt PSP H O (RUE 9% oy 74 3

70 -2 7 days 74 -3 72 0 14 days 77 0 60 -12 22 days

B N L GOPBO 0 [ST Cisplatin in PBS
treshold A treshold A treshold A
(dB) presurgery | (dB) presurgery | (dB) presurgery
presurgery 86 58 82
postsurgery 72 -14 56 -2 81 -1
3 days 67 -19 26 -32 44 -38
7 days 76 -10 26 -32 37 -45
14 days 78 3 28 30 73 59
22 days 77 -9 9 -49 18 -64

Table 4: Lack of ototoxicity of P60.4Ac (2 mg/ml) in phosphate buffer

oup 2 PBS only P60.4Ac in PBS

treshold A treshold A
(dB) presurgery | (dB) presurgery

presurgery 77 72

postsurgery 78 1 70 -2

3 days 74 -3 70 -2

7 days 74 -3 72 0

14 days 77 0 60 -12

22 days 77 0 65 -7
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Cains 1. A peptidic conmpound wth affinity to
bacterial and fungal toxins, and especially to

WO e@apeisysacchari de (LPS) or |ipoteichoic aci dPCL/NB004/000060

conprising an amno acid sequence

XI KEFX2RI VX3RI KX4FLRX5LVX6, whghein Xi represents the
Ntermnal part; 5 X2 is Kor E; X3is Qor E X4 is
Dor R X5 is Nor E, X6 represents the Cterm na
part; 10 wherein one or nore of the am no acids of the
core sequence are optionally derivatized, wherein the
N-termnal part is acetyl atedlaimdéor the C-termna
part is am dated and/or the am no acid sequence
differs fromthe native anino acid sequence

| KEFKRI : rdi :
A O VLSO S S SEEPO - AEGB oxin,and
tdspecaiailpGodipopelysarclidBde G.PS) od Hpotuachnmd adida@ P dtorgprising an
to claim1 or 2, wherein the Ctermn nal X%art X6 .
coRHa aad sgayencreNe Kol XaR1Vasah 14 Xad! InB Xsd i V¥ 6 owherein

am no acid+ - derivatives, The gonmpound according to
any one of %ngﬁ?%eggai%ﬁ%hﬁf%ﬁ%ﬁ\ﬁ%ggei n 20 the
C-term nal 3paktK¥g Bonprises an amino acid sequence
sel ected from PRTE and RPLR, wherein one or nore of
the anmi no acilds) of Esai d sequence are optionally
derivatizedq, 5., The conpound according to any one of
t he precedi S@QF%, consi sting of a sequence of 24
am no aci d:&qg N?g{,'@/atives t hereof, said sequence 25
bei ng sel ected from’| GKEFKRI VORI KDFLRNLVPRTE and

| GKEFKRI VERIgKRBpEENREPLEC-vdigtidhpane or nore of the
am no . acids are optionally derivatized. WO .
2vubereisEEsoPaprac) te Aouppeeidsyt the core sewmppsgrRre optionally

afe%%a%z%%, i e%lani {HeSN-tVe\;@%riﬁH] patutlels 'g'c&e}ﬁlgjcewgmii/%r the C-terminal
pai't is amidated and/or the amino acid sequence differs from the native amino
acid sequence X;iKEFKRIVQRIKDFLRNLVXGs.

2. The compound according to claim 1, wherein the N-terminal part X3
comprises the amino acids I and/or G.

3. The compound according to claim 1 or 2, wherein the C-terminal
part X¢ comprises a sequence of at least 4 amino acids or amino acid
derivatives.

4. The compound according to any one of the preceding claims, wherein
the C-terminal part Xs comprises an amino acid sequence selected from PRTE
and RPLR, wherein one or more of the amino acids of said sequence are
optionally derivatized.

5. The compound according to any one of the preceding claims,
consisting of a sequence of 24 amino acids or derivatives thereof, said sequence
being selected from IGKEFKRIVQRIKDFLRNLVPRTE and
IGKEFKRIVERIKRFLRELVRPLR, wherein one or more of the amino

acids are optionally derivatized.
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acetylated and the C-termnus is amdated. 7. A nethod
for the preparation of a conpound according to any one

W@R0040bm6pr evi ous cl ai ms, conprising the stepsPOI/NL2004/000060

(a) combining a nucleic acid sequence encodi ng the
conmpound or a peptide simlarqdo the conpound with a
vector capable of transfecting cells, such as a viral
vector, a lipid vector, or a polyneric vector; (b)

br ansf eCtI‘H%%oWuxﬁFééc%r&Tn‘ghtotélilﬂ%CW{er@ﬁgtEehN terminus is
nucl eic acid sequence associated therewth; 10 (c)
aattylatiedonisdilie Mot minhs s amdéatedondi t i ons whi ch al | ow

the expressio he conpound @r the peptl de sim|ar

o the coBEth @d?qr e.@fspaifm@lpﬁ BRBEREerdmg to any one of
and optionally, (e)

rmdﬁ* gﬁoagaéeﬁ{)sé%?mggﬁglg o tfhe compound to

Obt ai n ti® cobbbiedn®aufitleid acﬁsl sajuratde fedicod iy the compound or a
arat| on of a conpound according to any one of

@Ba ide simdlarderibe |cgmmupﬂeW§h@p§e®f)r camab oxft#mmsfgcfang cells,

c}?elc amg cetguenlt:1 Wg gdln el|y [ oun a

@88 &P LEIALVEC'6E & '8 RS éﬁXﬁ E, a viral
vector, @) ﬂrﬁhgfe\éﬁﬁg(}fost eE11 @ wiAP ROV ¥R 'aﬁd\’t?l%tﬁ)&oleﬂ%)md
transfectl ng cells within a living human organismwth

sheuemet assocmtedd theremith;ei ¢ aci d sequence associ at ed

t herew t 9. Use of . a c und accordjng to, a
of t he c?%} turing sai sgweﬁaﬁ@d@reoegl H?na';g‘ﬁ@&‘?’l ow the

e gf‘éssuﬁf’oﬁﬁle J({}ﬁ%&ﬁ?d of };ﬁ% f}b%‘hﬁe 8hithP%o ‘ihé‘%ﬂl?oﬁnd

ventl on rapy o I Ssease or cond

i nvol vi ngd) eolatastitid cugnpswnd o the peptidersitbaai ¢oithe compound;
i nfection _or the exposure to a fungal or bacteri al
eawd aptienalyas | i popol ysaccharide (LPS) or

| TA di .
cl b o’ 89 Bedfisfe iht Henside sinttiot ESERERRRPO G b ghtain the
kamipRLindl i nfection of the upper airways or the

respiratory system or of a WO 2004/ 067563
BCT/ NL20@41@dhod for 138 preparation of a compound according to any one of

claims 1-6, comprising the steps of:

(a) combining a nucleic acid sequence encoding the compound with a
vector capable of transfecting cells, such as a viral vector, a lipid vector, or a
polymeric vector;

(b) transfecting cells within a living human organism with the vector
and the nucleic acid sequence associated therewith.
9. Use of a compound according to any one of the claims 1-6 as a
therapeutic or diagnostic agent.
10. The use of claim 9 for the diagnosis, prevention, or therapy of a
disease or condition involving, or resulting from, a fungal or bacterial infection
or the exposure to a fungal or bacterial toxin, such as lipopolysaccharide (LPS)
or lipoteichoic acid (LTA).
11. The use according to claim 9 or 10 for the treatment of a fungal or

bacterial infection of the upper airways or the respiratory system, or of a
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condition resulting therefrom such as acute or

chronic sinusitis, acute or chronic otitis, and
worioios7seedi a with ef fusion. 12. Phar maceut i caPCT/NL2004/000060

conposi tion, conprising a conmpound according to any

one of the clainms 1-6, and onggor nore

pharmaceutical |y acceptable 5 carriers or excipients.

13. The pharmaceuti cal conposition according to claim

coAdithsl RulfiAEPHbARsn, BaIE a8 aedie @nchehaPbetisitis, acute or

par ent er al adri ni strati on, preferably for

dlmbnmmmlmdomMSmﬁ;swmthleff@mm aneous, or

i ntral esi.onal inj ion. 14. The phatnmaceut i

onposi félb'ﬂn%&f@ ’&? ey t’é’PnF‘ﬁ‘%r‘Sé%& CfB“p"%d according to

e{ny A 8): b c1RRE 956 8tha 8R¢ o?%%éﬂa&ﬁﬁchﬂ?@iceeptable

admnistration to t’he nmucosa an affected regi on or

dairBiey€ or 8kcipicastsi N form of an |rr|gat|on l'iquid, ear

drops, nose drops, an aerosol, .a I aerqsol ii .

13.qui d fBie BhatmAgeticeh compgsition 30%9&@ @ﬁlmolr deing

@uﬁ%glg%ﬁet Séﬁgceg gﬁldf 2 tgra;?olé ﬁg?exg@?%e X gritnrsfgr%.ltmn preferably

e intravhsflRE ineRRLsGIlIAE subdutgndaisger ingakgenial iajection.
bi oavai l abil ity enhancing agent, and/or a controll ed
Bkl i ver yl‘}a@pharmaeeuu(:ai@@nmwta@m acepyding teclaraokl. My

f%#;égéesﬁxc 2 %ﬂ(ﬁf F&g{%ﬁ L5 grgf&c %ﬁg&ocinl aﬁnﬁ%ﬁ%ﬁ&% %g(gﬁe mucosa

R TG i TAR v %?%Maf?{l}ﬁgleg%‘jfeonrggwm car

@apel dosgdiapse baiserds], a»lpewelem aelhesol em tioeied! foongludizhtion, a gel,
IS a peptide of 24 |ds avi ng a sequence
& SHERERHON, 2T § HPHROR EfFiKﬁ NLVPRTE and

i%SK EFKRI ¥§5 KR ACE VR gel'lt%?m%r% P&i Q@&ﬁ'dgﬁé by §hY one of the claims

np03|t|on conprisrn el c aci equenhce of
£ AIEhGheF cdrpaitsh gm&ugrtakgwn@ agbn@la bioasyilabiity enhancing
gene delivery vehic
agent, and/or a controlled dehvery agent.

16. A nucleic acid sequence encoding a peptidic compound comprising
the amino acid sequence KEFX;RIVX3RIKX4FLRX;5LV, wherein

Xgis Kor E;

X3is Q or E;

XsisDor R; and

Xs5is N or E, nor being KEFKRIVQRIKDFLRNLYV.
17. The nucleic acid sequence according to claim 16, wherein the
encoded compound is a peptide of 24 amino acids having a sequence selected
from IGKEFKRIVQRIKDFLRNLVPRTE and
IGKEFKRIVERIKRFLRELVRPLR.
18. A gene delivery composition comprising the nucleic acid sequence of

claim 16 or 17 and, optionally, a viral or synthetic gene delivery vehicle.



